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Abstract
In  response to serions deficiencies in current risk assessment and m anagement practices, 
the EU  has adopted a regulation for the Registration, Evaluation and Authorisation o f 
Chemicals (REACH). As the m ost ambitious and complex single piece o f  chemical 
legislation ever devised, REA CH  aims to regulate approximately 30,000 chemical 
substances. Although efficient and effective implementation will depend on the inter­
action o f M ember State regulators during EU  decision-making, political debates 
surrounding the new legislation have only focused on mechanisms for conducting hazard 
assessments. To facilitate EU  decision-making, this PhD  thesis proposes a framework for 
risk management under REACH. As a first step, the regulatory approaches o f  four 
prom inent countries in EU  decision-making are analysed and compared: France, 
Germany, Sweden and the UK. O n  the basis o f  36 interviews conducted with regulators 
and stakeholder representatives, the study examines how these M ember States influence 
EU  chemical regulation, and vice versa. From  these findings, the research concludes that a 
framework for EU  decision-making m ust incorporate ha;(ard, technical and risk-henefit 
approaches to risk management. As a final step, the potential operability o f the proposed 
framework is tested using risk assessment data for 33 chemicals subject to regulatory 
review.
Steffen Erler 2007
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C hapter i  - In trod u ction
-  politics -
a strife o f interests masquerading as a contest o f principles 
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
1.1 The N ew  EU Chemicals Policy - REACH
Chemicals poHcy and risk m anagem ent challenges European Union (EU) regulators. 
W hile decision-making is increasingly occurring at the EU  level, the process o f 
developing, selecting and implementing risk reduction measures ultimately depends on 
the roles, responsibilities and resources o f  actors at a national level. This thesis describes 
why after eight years o f policy development, the im plem entation o f the EU  Regulation 
for the Registration, Evaluation and Authorisation o f Chemicals (REACH) can still 
benefit from  a comparative analysis o f national approaches.
The thesis presents the regulatory structures and cultures o f four M ember States 
prom inent in EU  chemical risk management decision-making; France, Germany, Sweden 
and the UK. The research identifies that REACH requires structural and organisational 
reform  beyond those offered by the legislation. In  response, the thesis proposes a 
systematic process for EU  regulatory risk m anagem ent and communication. Taking the 
form  o f regulatory technical guidance, the ‘Systems Framework’ w ould consist o f 
decision-making rules to guide regulators and industry through future regulatory 
processes. Criteria are developed that differentiate between the need for action at a 
national versus an EU  level and define the inter-relationship between existing consumer, 
occupational and environmental legislative frameworks.
1.2 W hy Regulate Chemicals?
In  m odern society, chemicals produced by m ankind form the strands o f  a complex 
societal web. The network begins with the production o f a single chemical that branches 
out into hundreds o f  uses. Likewise several hundred chemicals can be used or created in 
the process o f  producing one final product. Practically every part o f the built 
environm ent and industrial activity involves the use o f chemical products. W hile 
generating wealth and employment, chemical production provides coundess valuable 
services to society: from the manufacture o f  construction materials to the synthesis o f  
life-saving pharmaceuticals.
W hether natural or man-made, any chemical has the potential o f causing harm  to a living 
organism. W ater can present a risk o f  drowning to  a bathing human. Iron can be fatal to 
humans or animals w hen ingested in very high quantities, yet it is an essential m ineral for 
the functioning o f  m ost organisms. Similarly, negative effects o f a given chemical depend 
on complex biochemical interactions. For instance, chromium acts as a po ten t 
carcinogen and skin sensitiser in a fully oxidised state, bu t its reduced trivalent state 
exhibits few signs o f either toxic mechanism in biological organisms (CSTEE, 2002).
Hazard describes the intrinsic physical and toxicological properties o f a chemical, while 
risk relates to the possibility and the severity o f  damage to hum an beings or ecosystems 
occurring following exposure to a chemical (Section 2 .1). Defining risk levels m ust 
however also account for the perceived nature o f  danger, as well as the potential benefits 
o f a risky activity (discussed in Section 1.3 below). Regulating chemicals responds to the 
need to control existing or potential risks, while retaining the socio-economic benefits 
arising from chemical production and use (Sections 2.2 & 2 .3).
Regulation defines and delineates responsibility for chemical management between 
institutions, enterprises, non-governm ental organisations, social groups and individuals. 
It also prohibits the production or use o f  some chemicals. In  the EU , national policy­
makers and regulators have the duty o f  ensuring a high level o f protection to hum an 
health and the environm ent^ Companies m ust adhere to regulatory requirem ents and are 
essentially liable for controlling any risks that are otherwise no t specifically regulated. 
Distributors and retailers can also be accountable for ensuring that they supply safe 
products to customers, provide adequate warnings and instructions with dangerous 
products, or only sell dangerous products to  licensed users. In turn, chemical safety 
inevitably depends on downstream users^ and consumers acting responsibly w hen using 
and disposing o f products. Consumers also hold an implicit responsibility for chemical 
production as custom er choice^ influences m arket dem and (Section 2 .3).
 ^ Firmly established under Article 2 of the European Community (EC) Treaty, legislators should serve 
to preserve, protect and improve the quality o f the environment and to protect human health. Most 
chemicals legislation aimed to protect human health and the environment has been introduced under 
the EC Treaty. It is therefore referred to E.C’ rather than E U ’ legislation.
2 The term ‘downstream users’ refers to aU organisations or individuals using industrial or professional 
chemicals other than actual chemical producers. Industrial uses include processing, manufacturing, 
and formulating as well as using the chemical product to perform a process or service. ‘Professional 
uses’ covers the use of all other chemicals except products supplied to the general public.
 ^The thesis uses the term ‘customer’ when referring to traders, retailers and consumers influencing 
market demand for chemical products.
W hen legislating, political and regulatory decisions work within certain boundaries o f  risk 
‘acceptability’, established by stakeholders and the general public. Essentially, regulatiug 
chemicals becomes a balancing act between risks and benefits to society. But w hat is 
acceptable to one person or group can be different to an other. To avoid the 
complexities associated with establishing acceptability, ‘tolerability’ has recently entered 
the risk policy lexicon o f some EU  regulators (e.g. HSE, 2001). Tolerability refers to 
(HSE, 2001:3):
. .a ar a /o a jo ar /o jggwTV
the confidence that the risk is one that is worth taking and that it is being properly controlled.
Tolerability does not imply that the risk will be acceptable to everyone, i.e. that everyone would
agree without reservation to take the risk or have it imposed on themT
Essentially, risk tolerability reflects politically acceptable levels o f risk. Tolerabihty seeks 
to balance stakeholder and public views o f acceptability as both  individuals and societal 
groups^. O ne possible interpretation o f tolerability is that it refers to levels o f  risk that are 
no t expected to cause public outrage. A t the other extreme, an interpretation is that 
tolerability seeks to rninimise overall risks while increasing overall benefits 
proportionately to those that are subjected to the risk.
Risk tolerability ultimately depends on how individuals and societal groups perceive risks 
as encroaching on their fundamental rights and freedoms. T o  examine this latter 
phenom enon, individuals or societal groups can be described as areas o f  physical space 
or psychological space (Nozick, 2001:57). The area boundaries are essentially defined by 
regulation and established by society and morality (Nozick, 2001:57). Actions or events 
that transgress personal or societal boundaries or intrude upon the circumscribed area, 
w ithout permission, essentially deny individual and societal rights and freedoms^ (Nozick, 
2001:57). W hen released into the environment, chemicals have the ability to transcend 
personal and societal boundaries. Chemical contam ination o f shared com m on physical 
space'’ or resources affects the rights and freedoms o f  individuals or groups either to 
access these resources or to use them ’. For instance. Chapter 19 o f Agenda 21, the policy
 ^Societal groups include stakeholder groups and other organised sub-sets of the general public.
5 In this context, justice can be seen as a system of punishment for the instigator o f the action and 
compensation for the person whose boundary has been involuntarily crossed.
 ^ Animals rights wiU not be discussed in this thesis other than in the context of the impacts of 
chemicals on ecosystems and the use of animal testing during risk assessment processes (Chapter 2).
 ^Environmental economists and managers continue to debate the question of individual rights to use 
common resources. An anthology of reading on this subject is available in Hardin & Baden’s Managing 
the Commons (1977) or Baden & Noonan’s collection of works published under the same title in 1998.
docum ent that emerged from the United Nations Conference on Environm ent and 
D evelopm ent in Rio 1992, specifically recognises that “Chemical risks do no t respect 
national boundaries” .
For the purposes o f this PhD , which investigates chemical risk m anagem ent in a 
European context, the basis for the rights o f  persons is further linked to questions o f 
inter-generational equity. Balancing between chemical risks and benefits during decision­
making m ust follow the principle o f  sustainable development enshrined in Articles 2 and 6 o f 
the EC Treaty (CEC, 2001:7) and defined by the W orld Commission on Environm ent 
and the Developm ent as developm ent that “meets the needs o f the present generation 
w ithout compromising the ability o f  future generations to m eet their own needs” (CEC, 
2001:7-8).
Instead o f exarnining individual perceptions o f  risk acceptability, which is a large field o f 
research, the thesis considers stakeholder group views on chemical risks and benefits^. In 
this way, the research project establishes tolerability according to the policy and position 
o f the primary institutions and stakeholder associations involved in national chemical risk 
management. Influence o f these various stakeholder associations on regulatory decision­
making was determined through an analysis o f  theic respective roles, relationships and 
responsibilities. The ciccumstances necessary for groups to take action and succeed in 
achieving their objectives were also investigated.
1.3 Risk Definitions
Fundamental differences in the scientific community arise with regard to  the precise 
definition o f  risk. This reflects a long-standing philosophical divide between positivism 
and relativism. M ore recently, the definition o f  risk has been subject to  m uch debate 
between realists and constructionists.
Positivists assert that the risks are direcdy observable and measurable; science is 
provable^. In contrast, relativists hold the view that any scientific knowledge is bounded 
by paradigms o f our understanding o f  the physical world (Kuhn, 1996). Paradigms are
 ^A wide range of Hterature is available on the subject of risk perception. For a brief overview, readers 
are referred to Vdsk and Modem Sodety edited by Lofstedt and Frewer (1998). For a detailed 
investigation with respect to social constructions o f risk, a collection of writings from prominent 
authors is presented in Social Theories of Risk edited by Krimsky and Golding (1992).
 ^ Positivism here is taken to include falsification, where theories should be falsifiable, where the 
highest number of falsifiable elements that have not yet been contested is preferable (Tukker, 
1999:17). Here theories are not necessarily ‘true’ but a choice of the least unproven one to date 
(Popper, 1972).
incommensurable, so scientific discoveries are therefore always relative (Hoyningen- 
H uene et al., 1996). Two forms o f relativism are differentiated; constrained (e.g. K uhn, 
1996) and unconstrained (e.g. Pels, 1996). The latter approach holds that the ‘real w orld’ 
is 100% constructed through social and cultural influences (Tukker, 1999:21). The three 
approaches o f positivism, constrained relativism and unconstrained relativism are 
schematically represented in Figure 1.1.
(a)
(b)
Real World ;
O bserva
tiens
Real World 
a
Observa
lions'
, 'Real World
(c) ' 1
Real World 
b
Observa
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Observa
lions’
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2
Observa
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The real world is directly 
accessib le. Observations 
reflect the real world. This 
reflection can be distorted if 
the stimuli of the real world 
are w eak or interfered by 
biasing processes.
The real world is not directly 
accessible. What is ‘observed’ is 
a  ‘world’ that is a  function of the 
real world and an input of the 
observer. The resulting local 
feed-back loops imply a  
historically determined ‘reality’. 
Different ‘observers’ thus may 
live in different ‘worlds’; none of 
these is more true than the other.
The view of the observer Is 
not in any way constrained 
by a real world. He ‘obser­
ves’ a  ‘real world’ that is 100 
% constructed; which con­
struction is at stake is a 
matter of historical and social 
influences.
Figure 1.1 Positivism (a), constrained relativism (b), and unconstrained relativism (c) 
(taken from Tukker, 1999:21)
A further divide between risk analysts arises between realism and constructionism , bu t 
this debate can be seen as unifying positivist and relativist approaches. Constructionism  
considers how social and cultural perspectives influence risk definitions and 
interpretations (Klinke & Renn, 2002). In comparison, realists exclude social and cultural 
phenom ena in their reference o f  risk, bu t do acknowledge their existence (Klinke & 
Renn, 2002). Constructiortism resembles constrained relativism and does no t represent 
the paradigms o f  the unconstrained relativists. For positivists and realists, acknowledging
risk perceptions provides a potential framework to incorporate the risk perceptions into 
their process o f risk analysis, as risk perceptions can be subject to scientific analysis as 
social phenomena.
Realists make a clear distinction between objective and perceived risks. Objective risks 
are defined as a function o f probability and consequence. For a realist, perceived risks are 
essentially the results o f objective risks no t being understood, due to a lack o f  scientific 
knowledge amongst laypersons. For instance, a com m on view is that the public has a 
difficulty in differentiating between hazard and risk^ *^  (Sangley, 2004).
Constructionists hold that a distinction cannot be m ade between objective and perceived 
risks. As one prom inent risk researcher asserts (Adams, 2001:9):
^\..the view that a separation can be maintained between objective risk and subjective or 
perceived risk has come under increasing attack, to the extent that it is no longer a mainstream 
position.”
Recent approaches to risk m anagement seek to limit the divide between realists and 
constructionists (e.g. Macgill & Siu, 2004; Klinke & Renn, 2002). Firstly, the scientific 
basis o f cause and effect is acknowledged, regardless o f  the extent that science is able to 
examine it. Secondly, scientific research and discovery are seen to influence perceptions. 
Recent risk research therefore proposes that risk analysis and risk management recognise 
that the realist and constructionist approaches are interlinked (Klinke & Renn, 2002).
From  a review o f  risk research, the following contextual variables affect individual and 
societal perceptions o f  various degrees o f  risk (adapted from  Klinke & Renn, 2002):
■ The expected num ber o f  perceived fatalities or losses;
■ The catastrophic potential, such as causing long-term  irreversible damage to 
health or the environment;
■ Qualitative characteristics such as the degree o f  personal control o f exposure to  a 
hazard, familiarity with the hazard;
■ Culture and social beliefs associated with the cause o f  risk or the risk-handling 
actors, including trust in regulatory agencies and risk-handling institutions” .
Recall that hazard is the intrinsic potential to cause harm (e.g. carcinogenicity), while risk refers to 
the probability of causing harm by exposure to a hazard (e.g. the possibility of developing cancer 
following exposure to a carcinogenic chemical).
Research examining public trust of governments suggests that there are two dimensions: the first is 
a general trust dimension which accounts for perception o f competence, care, fairness and openness; 
the second component represents the degree of scepticism regarding how risk policies are brought 
about and enacted (Poortinga & Pidgeon, 2003).
Several theories seek to explain how these factors interrelate and why risks that are 
sometimes m inor in quantitative terms sometimes produce massive socio-political 
reactions while major risks are sometimes ignored. The social amplification o f  risk m odel 
suggests that public (or stakeholder group) response to risk can be amplified or 
attenuated depending on how the reporting (i.e. risk communication) o f the risk interacts 
with psychological, social, cultural and institutional processes (Kasperson, 1992). Social 
network theory builds upon the social amplification m odel by exarnining how individuals 
form networks and systems that influence individual perceptions and create groups or 
communities with similar perceptions (Scherer & Cho, 2003). These social units behave 
like organisations in terms o f  attitude, knowledge and behavioural structures (Scherer & 
Cho, 2003).
This PhD  research project considers the im portance that regulatory authorities and 
stakeholder associations play in the social processes o f  risk perception. Regulatory 
chemical risk management is no t just concerned with controlling chemicals or specific 
uses o f chemicals, it is an overall m anagement process that involves complex social and 
cultural interactions (see Lahusen & Munch, 2000). In  this respect, the research 
investigates the relationship between various actors involved in risk m anagem ent at the 
local, regional, national and E U  level.
The research project builds upon existing chemical risk m anagement practices identifying 
strengths and weaknesses o f  current scientific and technical approaches. It takes the view 
that science is an im portant input to  decision-making, that science is generally reliable 
and robust, and that constructions o f risk can be subject to scientific analysis. These 
views closely follow constructionist or constrained relativist approaches to  risk, as they 
incorporate the influence o f  societal risk perceptions. However, this PhD  thesis takes the 
scientific results o f risk assessment as a basis for defining risk.
While risk assessment evaluates risk in terms o f  hazard and exposure, reference to  risk 
levels m ust account for different perceptions o f  risk as well as scientific uncertainties in 
risk assessment. In  short, this research project considers the im portance o f  social and 
institutional processes in influencing risk perceptions and risk acceptability. This P hD  
therefore takes a constrained relativist approach by incorporating risk perceptions in the 
research framework. A n unconstrained relativist perspective would imply that no 
scientific study is reliable or robust. By contrast a constrained relativist approach can
provide a useful basis for examining the different social and cultural factors involved in 
regulatory risk management.
1.4 W hat are Chemicals? - Defining the scope o f the research project
Chemicals are the building blocks o f Hfe. Elemental atoms — such as carbon, hydrogen 
and oxygen — combine to form  molecules which make up the physical world o f gases, 
liquids, solids, and living organisms. From  cosmic reactions to the evolution o f life on 
earth, nature has generated millions o f chemicals. M oreover, mankind manages to 
produce and introduce chemicals that are otherwise extremely rare, if  no t completely 
foreign in nature. The industrial revolution was instrum ental to the developm ent o f these 
man-made chemicals (Calow, 1997:2). There are around 27 million recorded substances 
or groups o f substances that have been identified, isolated or synthetically produced 
(CAS, 2005) o f  which approximately 0.3% (i.e. around 100,000) are traded on the EU  
m arket (CEC, 2001).
W hether naturally-occurring or synthetic, the term  ‘chemical’ refers to both  substances 
and preparations. Substances are elements and theic com pounds, while preparations are 
simply mixtures and solutions o f  substances (Appendix 1.1 — Definitions). ‘Chemical 
products’ does however include ‘articles’ which are m anufactured products or materials 
with specific form (e.g. plastics). The European Commission proposes that an article 
should be defined as “an object com posed o f substance(s) a n d /o r  preparation(s) which 
during production is given a specific shape, surface or design determining its end use 
function to a greater degree than its chemical com position does” (CEC, 2003a:66). 
D epending on the interpretation o f  that definition, there are between Vz and 5 million 
categories o f  articles”  currently sold on the EU  m arket (RPA, 2003a:92). Given the wide 
availability o f consumer choice, the num ber o f different products (i.e. the same category 
o f product produced by different manufacmrers) is seemingly endless.
Actual substances and preparations may be present within articles (e.g. the ink in a pen) 
or can form part o f an object that does not release m ore than very small quantities o f  a 
chemical (such as a dyed textile). It is therefore im portant to understand that during 
manufacture, substances and preparations can be either bound withiu the matrix o f  an 
article (e.g. a pigment in a plastic) or onto the surface o f  a m atrix (e.g. a layer o f paint on 
a plastic). Various mechanisms o f  binding exist, depending on the process and the
For example, a car pertains to a different product category than a hairdryer.
chem icals/m aterials used. In som e cases chemicals can be easily released even w hen 
bound  inside a matrix.
Chemical products available on the m arket can be categorised according to their function 
and use. As a single chemical can have hundreds o f uses, the actual details o f specific 
uses become a major factor when determining the appropriateness o f any risk 
m anagement option (Chapter 2). Ever}^ industn^ sector makes some use o f chemicals, 
from electrical engineering to pubhshing. For a start, chemicals are used to maintain 
industrial equipment. General business transactions also use chemicals in forms such as 
computers, electrical cables, photocopiers, and printer inks.
Included (non-exhaustive list) Excluded (Appendix 1.1)
Adhesives Biocides , -
Organic and inorganic bases # Detergents . ,
Coolants Fertilisers: C
Cleaners Fuels
Colourants (pigments and dyes) f oodstuff additives and
Fragrances flavourings to foodstuffs
Inks Medicinal products
Paints (human and vetmart)
Plasticisers (e.g. in plastics) Plant protection products
Radioactive substancesPolymers (rubbers and plastics)
Sealants 
Solvents 
Stabilisers 
Synthetic fibres 
Varnishes
Table 1.1 List of chemicals included and excluded from the scope of the research project 
(note that the study also considers ‘articles’)
This research project covers the whole range o f uses o f chemicals within the chemical 
industry and downstream manufacturing sectors, as well as all their content in consum er 
products. However, certain substances covered by specific product regulation that 
requires particular risk assessment and socio-economic analysis must be excluded from 
the scope o f the research (Table 1.1). For instance, pesticides and pharmaceuticals cannot 
be regulated Hke m ost products produced by the chemical industr}^ A detailed 
explanation o f the excluded substances is presented in Appendix 1.2 and a description o f 
the chemical industry business activities is provided in Appendix 1.3.
CONSUMERS
L i f e  Sc i e n c e  P r o d u c t s
e.g. agrocheiTiicals, biotech, 
pharmaceuticals
F i n e  C h e m ic a l s
e.g. complexing agents, 
fragrances, intermediates
Sp e c ia l t y  C h e m ic a l s
e.g. adhesives, coatings, 
plastics, sealants, varnishes
R a w  M a t e r ia l  In d u s t r i e s
e.g. biomaterials, gas, minerals, metals, oil
C o n s u m e r  Ca r e  P r o d u c t s
e.g. cosmetics, deodorisers, 
detergents, hygiene products
OTHER INDUSTRIES
Construction, Electrical & Mechanical 
Engineering, Paper, Textiles, etc.
B a sic  C h e m ic a l s
e.g. complex salts, fibres, gases, 
elastomers, intermediates, resins, 
polymers, solvents
CHEMICAL
INDUSTRY
Figure 1.2 Chemical industry classification (adapted from OECD , 2001a:23 and ING, 2004)
Overall, this research study concerns the management o f chemicals used both  in industr)^ 
and available to professional and consumer users (Figure 1.2). Articles are also 
investigated which widens the project’s scope to include aU finished m anufactured 
products.
1.5 Policy, Risk M anagement and Risk Reduction Strategies
As discussed in Section 1.1, regulator}^ chemical risk m anagement can be viewed as a 
process by which chemical risks are controUed so as to reach tolerable levels o f risk. The 
research project takes its definition for chemical risk m anagement from the European 
Commission (CEC, 2000a: 17):
(zz/M'/) zzz/'fZTZ ^ z^r^ zrizA, zzzc/y<^  /zzozzzAzzzz:^  /  j-zzzT/gz/ihzz^ .^”
The scope and detail o f  a risk assessment generaUy determines the appropriateness o f any 
given risk m anagement measure (Section 2.3). Additional scientific study such as hfe
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cycle assessment (LCA) can inform  managers o f the appropriateness o f  one regulatory 
measure compared to another, in terms o f the overall impacts on health and the 
environm ent (Section 2.3). Finally, socio-economic analysis o f the impacts o f any 
regulatory measure can be performed. Ultimately, the tolerability o f  a risk, which depends 
on perceived risks and benefits o f any given risky chemical or activity, also influences the 
appropriateness o f any risk reduction measure.
PoUcy guides decision-making (Section 2.3). Policy comprises o f objectives (Friedriech, 
1963:70) and strategies — purposive courses o f action — to achieve them  (Anderson et al., 
1984:4). A num ber o f poHcy ‘principles’ also exist to help decision-makers, regulators and 
stakeholders enact, interpret and im plem ent legal measures, especially in the face o f 
scientific uncertainty (Sections 2 .3.4). Given the great num ber o f  variables that enter into 
the risk m anagement process, regulators often adopt different national approaches to 
regulating chemical risks (Section 2 .3.4). It is these differences that the research project 
seeks to examine.
This research project investigates risk m anagement processes where risk assessment is 
just one input. A detailed investigation into chemical risk assessment would present a 
research project in its own right and extends outside the scope o f this thesis. Instead, by 
examining different national approaches to  risk management, the research provides 
insight into the future developm ent o f chemical risk assessment and, at least, the 
potential for the harm onisation o f risk assessment. Typically, EU  decision-making on 
chemical risk management and risk communication only follows upon the complete 
evaluation o f  a risk assessment (Section 2 .2 .1). In combination with a substance-by- 
substance (case-by-case) EU  approach to chemical risk management, an apparent lack o f 
investigation into the commonahties and differences between previous risk m anagem ent 
decisions arises. The research project therefore shifts the current paradigm from  risk 
assessment to risk m anagement by exarnining what inform ation and system param eters 
are necessary in order to achieve efficient and effective EU  decision-making with regards 
to protecting hum an health and the environm ent from  hazardous chemicals. From  this 
perspective, it examines what inform ation from  risk assessments is necessary for 
developing and selecting different risk management options.
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Ironically, the E uropean  C om m ission recognises that a first step to chem ical risk 
m anagem ent requires an evaluation o f  w hether existing regulatory m easures’’ are 
sufficient to  con tro l any existing or newly identified chem ical risk in an appropria te  and 
acceptable way (CEC, 1998). B ut very few studies have exam ined the efficiency and 
effectiveness o f  existing contro l m easures, at least from  the perspective o f  the 
appropriate choice o f  different risk m anagem ent options. M oreover, there is a general 
lack o f  transparency on the in teraction  betw een various E C  legislative fram ew orks. 
Similarly, the effects on  E U  risk m anagem ent decision-m aking processes o f  the d ifferent 
im plem entation  o f  E C  environm ental directives across M em ber States rem ain  largely 
unexplored. C urrendy, differences betw een national approaches to  chem ical risk 
m anagem ent appear to  play httle role in E U  decision-m aking processes, even though 
they may prove crucial in  reaching agreem ent o n  the appropriateness o f  any m easure.
Regulatory chem ical risk contro l m easures can be broadly separated in to  fou r categories: 
rowwzzW & cozzAvz( and yo/vzzAzry z/zzAaAygr (Calow, 1997:3). Brief
explanations and examples o f  these various con tro l instrum ents are show n in  Table 1.2 
and are discussed in detail in the L iterature Review (Section 2.3).
Control Option Description Examples
Command & 
Control
The most commonly appUed control instrument, 
which operates on the basis o f stamtes by regulator}^ 
authorities representing the State.
Environmental & 
Product Standards, 
Emission Limits
Economic Regulators set prices or charges, which in turn affects customer choice in markets.
Levies, Insurance 
Premiums
Incentive4>ased Customers and consumers influence markets based on information provided directly in registers or as labels.
Pollution Registers, 
Eco-labels
Vohmtaiy
Initiatives
Self-imposed controls or regulatory negotiated 
agreements brought into effect by companies 
producing or marketing the chemicals.
Voluntary agreements 
or programmes by 
industry
Table 1.2 Chemical control instruments under risk management decision-making 
(adapted from Calow, 1997:33)
Judging from  previous E U  chem ical risk m anagem ent decision-m aking, the choice o f  
contro l instrum ent, scope and detail o f  regulatory action p roposed  by a M em ber State 
depends on  its national regulator}^ approach and adrninistrative strucm re (Liefferink et al..
For example, classifying a chemical as dangerous’ triggers a number of regulatory controls under 
existing environmental, occupational and consumer protection.
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1997:2,6). This affects inclusion o f  different actors in decision-making (Lahusen & 
M unch, 2000), the choice o f  tools used to evaluate and control risks (see Tukker, 1999), 
the socio-economic impacts o f any regulatory decision (see RPA, 1998), as well as the 
practicahty and tolerabihty o f  implementing a risk m anagem ent option (Lahusen & 
M unch, 2000). This research project analyses the approaches that the subject M ember 
States take while considering national obhgations under EU  and international law.
1.6 Rationale and Choice o f Countries
The start o f  the research project coincided with the European Commission White Paper 
for a Future E U  Chemicals Strategy that initiated the legislative process to estabhsh a system 
for Registration, Evaluation and Authorisation o f Chemicals (REACH) (CEC, 2001). 
The new pohcy responds to a general lack o f knowledge about the properties and uses o f 
some 100,000 existing chemical substances’  ^ (CEC, 2001). A m ounting to m ore than 99% 
o f the total volume on the EU  market, the current num ber o f existing substances 
marketed in volumes above 1 tonne per annum  is estimated at 30,000 (CEC, 2001). As 
the current risk assessment and risk m anagement processes for existing substances is 
considered slow and resource-intensive, the new system wiU enter into force on 1 June 
2007 and take 11 years to im plem ent (EP, 2006; CEC, 2003a). A lthough reform  o f  past 
EU  chemicals policy wiU see new chemicals legislation in the form  o f a regulation which 
enables m ore uniform  regimes than a directive (Jans, 2000:16), differences between 
national chemicals poUces and risk m anagement approaches wiU play a m ajor role in EU  
decision-making processes (Section 2 .4).
In  order to m eet the aims o f the strategy within the proposed timelines, agreements 
between M ember States on chemical risk m anagement will need to be reached in far 
shorter timeframes than in the current system. The European Com m ission’s First Keport 
on the Harmonisation of Risk Assessment Procedures recognises that risk m anagem ent as an 
im portant area o f  risk related decision-making that would benefit from  a m ore 
harm onised approach (CEC, 2000a). The European Chemical Industry Council’s (Cefic) 
position states that coherence between the poHcies o f M em ber States is necessary to 
provide a predictable framework for the risk m anagement o f  chemicals in the EU  (Cefic,
2001). This PhD  research project responds to  these needs by developing a framework for
‘Existing’ substances are defined as those substances in use within the EU before September 1981 
and listed in EINECS (European Inventory of Existing Commercial Chemical Substances). 
Accordingly, substances not listed in EINECS are regarded as ‘new’ substances and subject to a 
‘notification’ procedure (Section 2.2.2).
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chemical risk management under REA CH  that tackles issues no t sufficiently addressed in 
the actual legislative text.
Accounting for around 25% o f  the total value-added E U 25 chemical production, 
G erm any’s interests resound in EU  chemicals policy (Sura, 2004). Yet, it is Sweden and 
the U K  that have played pivotal roles in the form ation o f  the new regulation. EU  
Ministerial debate on chemicals poHcy was initiated by the U K  in 1998 (RCEP, 2003:53). 
The U K  recognised that current chemical legislation is insufficient to cope with the lack 
o f data on the hazard and use o f the majority o f chemicals on the EU  market. By this 
time, Sweden was already recognised as having developed the m ost stringent chemicals 
legislation and far reaching chemicals policy in the world (RCEP, 2003:70). Identifying a 
need for action at the EU level for effective chemical control (ME, 1997), chemicals 
policy became a Swedish political priority during its 2001 presidency o f  the European 
Council o f  Ministers (RCEP, 2003:53). W hat appears to have been a co-ordinated 
approach between the Swedish Minister o f  the Environm ent and the Environm ent 
Commissioner, also Swedish, ensured the European Commission publication o f  a EU  
chemicals pohcy that year (Curran, 2001).
Prior to E U  enlargement in 2005, France, Germany, and the U K  were key M em ber States 
in EU  decision-making simply because together they hold the largest num ber o f  votes in 
the qualified majority voting along with Italy (10 each out o f  a total o f  87 for the E U  15). 
In this scheme Sweden only held 4 votes compared to a maximum 10, bu t its 
environmental approach is similar to  o ther northern  countries (Denmark, Finland, the 
Netherlands), which together represented a considerable power in yielding a possible 
blocking minority (Andersen & Liefferink, 1997). In short, although the M em ber States 
investigated by this research project once represented about 40% o f the E U 15 votes in 
the Council assembly, their influence on chemicals policy through the majority voting 
rules was greater than represented by this percentage. Although enlargement cut these 
vote percentages significantly, the contribution to chemical production from  recent 
accession countries only represents 5% o f  the E U 25 industry turnover (Sura, 2004). I t is 
therefore unlikely that these countries wdl play any major role in future E U  risk 
management.
The countries considered in the research project fall into one o f  each o f  the 
distinguishing ‘styles’ o f environmental pohcy proposed by Andersen and Liefferink 
(1997) and developed by Peterson and Bomberg (1999). According to this categorisation.
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Germany is an ‘established pioneer’ in EU  environmental policy that differs from 
Sweden which is a ‘newcom er pioneer’ (Andersen & Liefferink, 1997). France is 
considered to be a ‘fence sitter’ (along with Belgium, Italy and Luxembourg) that whl 
only occasionally push for fundam ental changes in environm ent policy on specific issues 
and circumstances (Peterson & Bomberg, 1999). The U K ’s reluctance to legislate on 
environmental matters and its opposition to stringent EU-wide regulation groups it with 
‘laggards’ such as Spain, Portugal, Greece, and Ireland (Peterson & Bomberg, 1999).
1.7 Conclusion & Research Questions
To develop a framework for EU  risk management, the research project examined 
national chemical risk m anagem ent in France, Germany, Sweden, and the UK. The study 
started by investigating the social and cultural contexts within which existing chemicals 
legislation and policies have evolved, and the differences in the four M ember States’ 
regulatory infrastructures. A comparative study o f  the national chemicals policies was 
analysed together with data gathered from interviews with national regulators and 
representatives o f key stakeholder associations. The framework for risk m anagem ent 
decision-making under REACH then evolved from  the findings o f  the comparative 
analysis.
Judging from  previous EU  risk m anagem ent decision-making, the scope and detail o f  any 
regulatory action proposed by a M ember State depends on its national regulatory 
approach and adrninistrative structure (Liefferink et a l, 1997:2,6). Previous research has 
identified that France, Germany, Sweden and the U K  display contrasting ‘styles’ o f  
environmental policy. It remained to  be seen whether the national chemicals policies and 
regulatory practices reflect these different styles. To date, there is no other comparative 
analysis between any o f  the chemicals policies or regulatory adrninistrations o f  these four 
countries. The success o f  a framework for risk m anagement under REA CH  may depend 
on whether the framework can successfully reconcile any differences in the national 
approaches.
Investigating chemical risk m anagement involves m ore than just an analysis o f  national 
policies and regulatory adniinistrations. Developing, selecting and implementing risk 
reduction measures ultimately depend on the roles, responsibilities and resources o f  key 
stakeholder associations involved in national chemical risk management. Risk tolerabdity
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not only relates to the socio-economic nnpacts o f regulatory measures, but the perceived 
nature o f risks and benefits.
O n 13 Decem ber 2006 the European Parliament adopted a legal text on REACH that 
has been agreed by both the European Commission and Council o f M i n i s t e r s ( E P ,  
2006). REACH was officially finahsed on 18 Decem ber 2006 and enters into force on 
1 June 2007 (EC, 2006). It took three years o f legislative decision-making and over five 
different versions o f the regulation for these three institutions to agree on this final text. 
W hat is clear is that the new EU Chemicals Policy and the resulting legislation focus on 
hazard assessment rather than risk m anagem ent (Section 2.4).
Completion o f the PhD  project coincides with the final procedures for legislative 
enactment during the end o f 2006 and early 2007. Technical Guidance D ocum entation 
for regulators and industry is also anticipated during this time, produced by the European 
Commission through 14 REACH Implementation Projects (RIPs). Some o f these 
documents will no t be finalised until the end o f 2007 (ECB, 2006a). Further technical 
guidance and advice is also not anticipated until the new European Chemicals Agency 
becomes operational, which may not be until after mid 2008 (as stated in several recitals 
of the legal text'^ - EC, 2006). Certain aspects o f the regulation are also subject to review 
by the European Commission during the first years o f implementation, including how to 
perform  safety assessments and how REACH can best interact with other EC legislative 
frameworks (EC, 2006). Therefore, the research has been well-timed to maximise its 
potential contribution on how to implem ent REACH.
The three research questions were:
1. H ow  does chem ical risk m anagem ent differ betw een the M em ber States and  why?
2. H ow  do the different national approaches affect E U  decision-m aking?
3. W hat fram ework for chem ical risk m anagem ent em erges from the research?
For updates and easy-to-use links to the REACH legislation, readers can subscribe to tire free 
REACHReady service offered by the UK Chemical Industries Association (www.reaclrreadv.co.uk).
The following recitals of the legislation state that the European Chemicals Agency should provide 
guidance and advice with: (24) REACH Implementaion Projects and general technical guidance; (31) 
fulfilling requirements for preparations; (38), (40) & (47) avoiding animal testing; (78) priotisation of 
substances subject to Authorisation; (62), (95), (97) risk communication. The legal text also specifies 
that the Chemicals Agency should establish a Manual of Decisions and Opinions of a Member State 
regulator}^ committee responsible for interpretation and implementation of certain parts of the 
Evaluation and Authorisation process of the REACH Regulation.
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C hapter 2 - L iterature R eview
-  logic -
the art o f thinking and reasoning in strict accordance widi 
die limitadons and incapacides o f the human misunderstanding 
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
Introduction
By examining the complexity o f the risks associated with chemical production and use, 
this Chapter provides a basis for understanding how countries adopt different regulatory 
approaches and why the EU  needs pohcy reform. As one o f Europe’s m ost 
internationally competitive and successful industries, the chemical industry accounts for 
18% o f value added in EU  manufacturing and contributes 4% to total G D P (CEC, 
2003b:6). M ore importantly, chemical products are a primary feedstock for all 
m anufacturing as approximately two-thirds o f chemicals produced in the EU  are 
consumed within other industry sectors (Cefic, 2004a). Given the international trade o f 
chemicals, regulating the chemical industry in a single country has the potential to im pact 
industry in other EU  countries and in other m anufacturing sectors. The same could be 
said about the effect on health and the environm ent resulting from  regulating many 
sources o f  pollution (Section 1.2).
Many o f the chemical risks that society faces today are the consequence o f  the chemical 
industry’s success. Both the num ber and the volume o f  chemicals produced by hum an 
activities across the globe have increased exponentially since the industrial revolution^^ 
(NCM, 2004:7; Calow, 1992). While there is no atomic difference betw een a ‘naturally 
occurring’ or ‘m an-m ade’ chemical® (see Woolley, 2003:120), hum an beings and 
ecosystems are now being exposed to many chemicals at concentrations no t experienced 
during 3.5 biUion years o f  evolution (Daughton, 2005). The term  ‘synthetic’ therefore 
refers to m anufactured products, including biobased materials. A synthetic chemical may 
sometimes be distinguishable from other substances by its concentration in the 
environm ent or an organism; in other cases it may no t be identifiable against background 
concentrations (Latimer & Zheng, 2003).
In terms of numbers, this trend appears to be continuing with an increase from 10 to 27 million new 
substances registered in the Chemical Abstract Services between 1991 and 2005 (see CAS, 2005 and 
IRPTC, 1991).
Note that many substances present in plants and animals can be poisonous to other species, for 
instance ‘green potatoes’ can cause be toxic to embryo fertihty (Woolley, 2003:230).
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The extent that synthetic chemicals may be present in hum an bodies and environm ental 
media is therefore unknown^^. O ne fact is certain: the entire hum an population is 
constandy directly exposed to synthetic chemicals in consumer products and indirectly 
exposed via environmental media. In the workplace, 22% o f  the EU  workforce regularly 
inhale fumes, dust or vapours, and 16% handle dangerous chemicals^® (EW CO, 2000). 
Every m onth  research published in journals such as Environmental Health Perspectives and 
the Journal of Exposure Analysis and Environmental Epidemiologjj links chemical exposures to 
asthma, spontaneous abortion, stillbirth, congenital anomalies, childhood cancers, 
reduced Intelligent Quotients and m ental ülness (see N IH , 2005; ISEA, 2005). Recent 
studies even suggest that female exposure to some chemicals can have negative effects on 
offspring several generations later (Anway et al, 2005; Kaiser, 2005).
Because a sufficiently high exposure to  any chemical can negatively affect the functioning 
o f an organism or an ecosystem^^ (Daughton, 2005; Ames & Swirsky Gold, 2004:24), the 
quantity o f  substances being m anufactured is alarming. As growth in the chemical 
industry tends to  be directly linked to production volumes (DB, 2003:9,13; O E C D , 
1998:32), increasing exposures to synthetic chemicals can result from  the industry’s 
strong economic perform ance (see O E C D , 2001a:35,115). Exposure levels will continue 
to rise for any substance that enters the environm ent or hving organisms m ore rapidly 
than it is degraded or metabolised — concepts referred to as ‘assimilative capacity’ and 
‘critical load’ (see Chadwick & Nilsson, 1993). Problematically, many substances are 
persistent in environm ental or biological systems and can therefore becom e concentrated 
in certain media^^ or organisms (MüUer et a l, 2000). M oreover, hioaccumulative substances 
become even m ore concentrated in some biological tissues and fluids, thereby 
accumulating through trophic food chains. Consequently, the concentration o f  a veiry 
persistent & veiy hioaccumulative (VPVB) substance in some wildHfe can correlate w ith levels 
o f industrial production^ (see AMAP, 2002; de Wit, 2002). A lthough the num ber o f
A recent monitoring study of human unbilical cord blood in the USA detected 77% of 366 tested 
industrial and consumer synthetic chemicals (EWG, 2005).
20 Exposure to hazardous chemicals is estimated to be responsible for between 18 and 30% of 
recognised occupational diseases (Musu, 2005).
2^  Recent research indicates that exposures to certain non-hazardous substances can interact with 
organisms in such a way as to inhibit detoxification mechanisms, thereby increasing the effects of 
known pollutants (Luckenback & Epel, 2005).
22 Global climate change may cause further increases in the growing contamination o f ecosystems in 
the Artie region (AMAP, 2002:xii).
23 The specific example to which this refers is the concentration of penta-brominated diphenyl ether 
(penta-BDE) in Artie beluga whales and ringed seals (AMAP, 2002).
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chemicals meeting the VPVB criterion is unknown, young people today have m ore 
synthetic chemicals in their blood than their elders (WWF, 2003).
Knowledge o f science was once the limiting factor for the identification and control o f 
chemical risks, but a new paradigm faces m odern society. M ankind’s overall ability to 
evaluate chemical risks appears to  be exceeded by the num ber o f chemicals produced and 
the complex myriad o f  exposure scenarios to multiple substances. Regulators are also 
faced with the question o f  how  to divide responsibility for managing chemical risks 
between producers, downstream  m anufacturers, academia, governments and stakeholder 
organisations. In many cases, a single substance can be independently produced by 
several companies across the globe and can provide a raw material to several hundred 
downstream  users. The end-user o f  a substance, preparation or an article will usually be a 
m em ber o f  the general pubhc.
Any regulatory or corporate decision on chemical risk m anagement wiU have knock-on 
impacts through the manufacturing supply chains (Section 2.2.1). From  past experience, 
chemicals regulation has caused some losses in the industrial competitiveness o f  EU  
firms (CEC, 1997a) and theit ability to innovate new products (Mahdi et a l, 2002). While 
the industry as a whole has recovered from  previous regulatory impacts (Mahdi et al,
2002), the EU  chemical industry is now  facing intense international competition^'^ 
(O ECD , 2001a;26-39). Many E U  companies may no t be able to  overcom e any future 
obstacles caused by EU  regulation (RPA & Statistics Sweden, 2002).
Unfortunately, pubhc perception appears to be focused on the risks rather than the 
benefits o f  chemicals production. A pan-European survey finds that only 50% o f  the 
pubhc view the chemical industry as beneficial to society, whhe 93% consider that 
chemicals negatively impact hum an health (ChemSec, 2005a). Rarely do pubhc debates 
on chemicals pohcy discuss the benefits that chemical products provide to society or how  
to best devise regulation that supports the competitiveness o f  E U  chemical producers. 
The media eye sees only chemical risks and regulation responds with knee-jerk reactions. 
Society is faced with complex issues on the sustainabhity o f the chemical industry, no t
2'* The value of non-OECD chemical production is expected to almost triple by 2020, while in the 
OECD countries it will only increase by around 60 percent (OECD, 2001 a:26). Western Europe is 
predicted to experience a large decrease in growth rates when comparing 1990-2000 to predictions for 
2000-2010 (OECD, 2001a:26-39). The shift towards service-based industry in Western countries at 
the expense of sectors such as agriculture, manufacturing and durable goods further imphes a move 
away from chemicals (OECD, 2001a;26-39).
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just in terms o f maintaining international competitiveness but maximising the potential 
for the apphcation of innovative chemistr}^
In this respect, the chemical industry should not be viewed as a producer o f chemical 
risks or as a simple product manufacturer. The chemical industry is creative and 
innovative. It applies dre m ost up-to-date science and technology to m eet societal needs 
and demands. Chemical companies hold a key position in m anufacturing supply chains 
for generating and disseminating scientific knowledge, including how to use chemicals 
safely (see O ldham  & Votta, 2003; Andersen & Walsh, 2000; Andersen et ai, 2000; 
Christiansen, 2000:12-36).
2.1 Chemical Risks
2.1.1 Hazard and Exposure
Sources o f chemical exposure from hum an activities arise from chemical production, use 
and disposal (Figure 2.1). Chemical exposure can result from direct contact to a chemical, 
from a chemical being present in a local surrounding or from  the chemical being 
transported through the wider environment. W hether in organisms or the environm ent, 
biochemical and physical processes transform  the molecular structures o f  substances.
>1 ProductStorage
Transportation
ConsumerProduction ■
Waste
D i sch a rge/Lea kage
Air
Transport
►1 W aterTransformation/Degradation
Diet
Transport
Environm ental 
Fate Assessm ent Exposure and  Risk Assessm ent
Figure 2.1 Pathways o f exposure to chemicals (RCEP, 2003:29 adapted from JNIRE, 2003)
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Exposure describes the integral o f a concentration o f a synthetic substance in a biological 
or environm ental system resulting from  a particular use, or a combination o f uses, o f a 
chemical or group o f chemicals over a specified period o f time. Exposure is just one 
aspect o f  risk; whether the use o f  a substance can cause harm  to a hum an, organism or 
ecosystem also depends on hazard. W hereas exposure is stochastic, hazard describes 
intrinsic chemical properties. Consideration to exposure does however prove critical to 
assessing and understanding hazard. D uring risk assessment, w hen a hazardous property 
is identified, exposure is used to interpret hazard assessment results in terms o f  w hat 
hazardous properties may exert an effect given the route and duration o f  exposure, as 
well as the particular types o f biological or ecotoxicological systems involved.
Theoretically, it should be possible to determine the hazardous properties o f  a substance 
from its molecular structure. In  fact, the properties o f pharmaceuticals are almost always 
first predicted using computational techniques such as Quantitative Structure A.ctivity 
Relationships (QSARs) before any further product developm ent (RCEP, 2003:110). M ost 
industrial chemicals have, however, been produced before these in silica tools were 
available or easily accessible^*^. O f  course, our current knowledge and understanding o f  
science, let alone that o f a risk assessor, also limits the application o f  such m ethods.
The first step o f  a hazard assessment involves identifying an enzyme, tissue or organ with 
which a given substances will interact. Because many changes in biological systems and 
organisms can be caused by exposure to a given chemical, risk assessments target the 
m ost (potentially) significant effects. For environmental risk assessments, species that can 
alter the entice functioning o f an ecosystem m ust be identified, and are referred to as the 
keystone species (Calow, 1992:14).
H azard assessments are complicated by biological responses being dependent on physical 
enviconment (temperature, pressure, nutrition etc.). Organisms also evolve while 
adapting to different environments. Very little is known on the structure and functioning
^  A chemical structure can be used to predict its interaction with environmental media and biological 
systems. Even simple physical chemistry is able to accurately predict the persistent and 
hioaccumulative properties of certain types o f chemical (MüUer-Herold et al^ 2000). Equally, certain 
hazardous properties can be qualitatively predicted by comparing a molecular structure with similar 
substances with known hazardous profiles (Long, 2005). Many recent developments have been 
achieved with the ability of using actual computational techniques, such as QSARs, to quantitatively 
evaluate toxic properties of substances, particularly pharmaceuticals (see RCEP, 2003: 110-112; 
Woolley, 2003:126).
26 Computer programmes have recently become available to companies to perform such exercises at 
relatively low costs (e.g. Long, 2005; see also RCEP, 2003:253).
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o f ‘norm al ecosystems’, if  there is indeed such a phenom enon (Calow, 1992:14). The 
same could be same for many aspects o f  the biology and behaviour o f hum an beings. In 
practice, the identification and evaluation o f hazardous chemicals involves the piecing 
together o f  data from a wide num ber o f sources. From  industrial explosions to 
household spills, inform ation reported in poison centers or m onitored by health officials 
provides a key starting point for identifying hazards (IPGS, 2004).
A hazard assessment usually comprises o f  two interlinking and iterative processes: hazard 
identification and hazard characterisation. Hazard identification can involve specific 
isolated test systems, such as the ability o f  a chemical to interact with D N A  in a test tube. 
During the characterisation stage o f  a hazard assessment, the ability o f  chemical 
properties to damage hum ans and organisms or contaminate envkonm ental media is 
evaluated. For instance, changes to a substance during interactions with cellular proteins 
or as a result o f  metabolism can alter DN A -binding potential. W ithout such 
considerations, hazard identification using limited test parameters can only yield partial 
conclusions on the potential hazardous properties o f a substance. From  a review o f  the 
literature, there does no t appear to be any clear or systematic approach to differentiating 
between hazard assessments that are primarily based on hazard identification and those 
that include hazard characterisation. This appears to create obstacles in communicating 
hazard assessment study results between scientists, risk managers, policy decision-makers, 
as well as m em bers o f  the general public.
In practice, while hazard identification forms the basis o f  hazard assessment, hazard 
characterisation serves in analysing data w hen establishing w hether a substance is 
‘dangerous’ or ‘non-dangerous’. For classification and labelling, elements o f  exposure 
guide hazard characterisation and enter the decision-making process by consideration o f  
'normal handling and use'. Sixty-eight specific types o f  chemical hazard have been 
identified at the international level, each corresponding to a particular Risk Phrase (see 
Appendix 2.1). Risk Phrases can be used in particular combination, such as R 14/15  that 
signifies that the substance rreacts violently with water creating extremely flammable gas. 
There are also several additional Risk Phrases that have been proposed, e.g. R320: may 
be harmful by inhalation after frequently repeated exposure and R340: some risk o f  
cancer cannot be excluded after frequently repeated exposure.
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Risk Phrases, and the corresponding Safety Phrases that detail what protective measures 
should be taken (e.g. use o f  gloves), wiU soon be replaced by H azard Statements and 
Precautionary Statements under a new universal system o f  product labelling called 
Global Harm onised System (GHS). U nder GHS, eight categories distinguish physical 
hazards and nine categories broadly divide health and environm ental hazards (Figure 2.2).
Physical Hazards: Heatlh and Envkonmental Hazards:
■ Explosives ■ Acute Toxicity
■ Flammabihty ■ Skin Corrosion/Irritation
■ Oxidizers ■ Serious Eye Damage/Eye Irritation
■ Self-Reactive ■ Respkatory or Skin Sensitisation
■ Pyrophoric ■ Germ  Cell Mutagenicity
■ Self-Heating ■ Carcinogenicity
■ Organic Peroxides ■ Reproductive Toxicity
■ Corrosive to Metals ■ Target Organ Systemic Toxicity
■ Hazardous to the Aquatic Envkonm ent
Figure 2.2 Hazard categories under the Global Harmonised System (UNECE, 2005)
Although the GHS system is unlikely to enter into force in the EU  until after 2008^^, at 
which point it wdl be progressively phased-in, the general principles for classification and 
labelling follow the current EU  scheme. U nder GHS, each hazard category shown in 
Figure 2.2 can be subdivided in various ways, for instance:
- ‘Acute Toxicity’ can be separated according to  route o f exposure e.g. oral versus dermal;
- ‘Reproductive Toxicity’ includes a subcategory o f  ‘Effect during Lactation’;
- ‘Target Organ Systemic Toxicity’ is subdivided according to either single or repeat dose.
A num bering scheme then distinguishes between ‘levels o f  hazard’ under each category 
e.g. ‘1’ is very high toxicity and ‘4’ is low toxicity. For hazard communication^^, five 
pictographic labels represent physico-chemical data (gas under pressure, oxidising, 
flammable, corrosive, and explosive); another four are used to  symbolise the various 
toxicological categories'^ (Figure 2.3 — on the next page).
22 Some countries outside the EU have begun implementing parts o f  GHS.
28 Transport of dangerous products uses a separate set o f pictogrammes.
29 Two pictogrammes were added in 2005 under GHS for labelling: ‘chronic toxicity’ and 
‘harmful/kritant’ (UNECE, 2005). Chronic toxicity and other harmful properties were previously 
grouped with the ‘toxic’ and ‘very toxic’ under skull-and-crossbones label; prior to GHS, a harmful or 
kritant substance was indicated by a St Andrew’s Cross.
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A A
Gas under Explosive Flammable Oxidising Corrosive
Pressure
! %
Harm ful/ Toxic . . .  Dangerous to
Irritant or Very Toxic ironic oxicity the Environment
Figure 2.3 Pictogrammes for labelling ‘dangerous’ chemicals (UNECE, 2005:241-264)
Identifying a hazard is however only a small part o f the risk assessment process. Hazard 
must be differentiated from  risk. Assessing risk involves an analysis o f the likelihood that 
adverse effects to hum an health or the environm ent following exposure to a chemical 
may occur. For risk management, exposure assessments therefore play an equally, if  not 
more, im portant role as evaluations o f hazard. The following sections discuss how 
toxicology, exposure assessments and risk characterisations contribute to the central 
scientific definition o f risk as probability versus consequence (Adams, 2001:8; K am m en & 
Hassenzahl, 1999:131; Calow, 1997:23).
2.1.2 Toxicology
Toxicology is the study o f biological effects in organisms following chemical exposures. 
For the purposes o f risk management, one o f the m ost im portant objectives o f 
toxicology is to deterrnine an exposure (‘dose’) expected to have no negative effect on 
the functioning or health o f the test system. In the EU, this dose is referred to as a N o  
Observable (Adverse) Effect Level (NO(A)EL). Because a cell, tissue, organism or 
ecosystem often remrns to a pre-intervention state o f functioning after the rem oval o f a 
test substance, the term ‘adverse’ relates to whether a detectable effect appears 
‘irreversible’^ ". Identifying the Lethal D ose for 50% o f a test population, the infamous 
LD50 test, is rather archaic for testing toxicity in higher-level organisms (Woolley, 
2003:58; TimbreU, 2002:180). M odern technologies enable a wide variety o f biological 
responses to be rehably measured, not just death.
8” ‘Irreversible’ therefore refers to cell, tissue or organ damage for which the body’s natural defense or 
repair mechanism, such as healmg processes, are no longer able to recover (Woolley, 2003:24-25). For 
instance, some cancers are reversible (Woolley, 2003:120).
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Cell, organelle, enzyme, nucleic acid or other types o f bioassays can avoid testing on multi- 
ceUular organisms or ecosystems; such testing, known as in vitro m ethods, reduces the 
need for experimentation on animals^\ In vitro tests only yield a partial understanding o f  
the hazardous properties o f substances because they lack many o f  the complex 
interactions between cells and tissues present within an entire organism (G ordon et al.^  
1994; W hittaker & Faustman, 1994). Toxicologists therefore argue that some animal 
testing is required to fully assess a hazard, even though it proves m ore cosdy (G ordon et 
al, 1994). O n  the other hand, evidence suggests that scientists and regulators over-rely 
on the need for animal studies as a result o f  familiarity with animal test systems rather 
than a proven scientific basis (Mclvan, 2004; Woolley, 2003:66,297). A dependence on 
animal testing also arises as the result o f  their prom inence in current internationally 
accepted O E C D  hazard assessment m ethodologies (CEC, 2000a:29-30).
W hether the test system involves a bioassay, organism, or ecosystem, the shape o f  a 
dose-response curve m ust be experimentally extrapolated. A-Cute testing often involves a 
‘one-o ff dose but can be extended over periods o f  time, usually 14 or 28 days, to  begin 
investigating the effects o f a repeat-dose (Woolley, 2003:303). Sub-chronic testing further 
extends the dosing and observation period to a total o f  28 or 90 days (TimbreU, 
2002:168). FinaUy, chronic testing usuaUy refers to any longer periods, from  12 m onths to 
the lifetime o f  an animal (TimbreU, 2002:180). Com pared to acute testing, sub-chronic 
and chronic tests enable m ore subtie effects at lower doses to be identified such as 
carcinogenic, mutagenic, or reprotoxiS properties (CMR) o f  substances^^ (Calow, 1997:20). 
However, chronic testing regimes frequently use very high dosage levels which result in 
pronounced effects that may no t be evident at lower levels (Ames & Swirsky Gold, 
2004:24). A t the same time, the pronounced effects observed during high dosage testing 
may mask effects caused by low dose chronic exposures, such as endocrine disruption.
This is currently a hot topic in the EU, evident by the recent ban on the testing of cosmetic 
products on animals under the EU Cosmetics Directive (EC, 2003b). In vitro cell cultures will 
however usually originate from a live animal, so ultimately some animal sacrifice is necessary. Some 
synthetic systems do exist, such as semi-permeable membranes to model tissue passive transport.
2^ As well as potential effects on fertility and genetic alterations in chromosomes caused by exposure, 
reproductive toxicity can, but does not always, include tests observing the developmental 
characteristics of progeny (WooUey, 2003:100-105; TimbreU, 2002:64-66).
83 CMR substances are essentiaUy divided into three categories according to the level of evidence that 
the substance has the particular property: category 1 (considerable evidence), category 2 (some 
evidence) and 3 (limited evidence).
25
N O E L
D ose
NOELs
0
D ose
N O ELs
0
D ose
F igure 2.4 Dose-response curves showing NOELs (a) ‘S’ (b) ‘U’ (c) inverted ‘U ’
In practice, due to the time and costs involved with laboratory testing, chronic 
NO (A )ELs are usually extrapolated from  sub-chronic or acute NO (A )ELs (RCEP, 
2003:25). Chronic effects wiU also assume thresholds expressed as a N O  (A)EL, unless a 
genotoxic or mutagenic ‘non-threshold’ mechanism can be dem onstrated (Calow, 
1997:20). W ith the exception o f  linear dose-probability plots for non-threshold effects 
(CEC, 2000a:85) and hnear responses for m ost non-genotoxic carcinogens, dose- 
response curves wiU usually show the ‘S’-shape in Figure 2.4a (TimbreU, 2002:11; CEC, 
1996a). Some toxins do however prove less toxic at intermediate doses than  low doses by 
triggering defensive or immunological responses in the body^”^, a principle o f  hom eopathy 
(Calabrese 2005, 2003). Exposure to multiple substances can also affect dose-response 
through antagonistic, additive (van Leeuwen, et al. 1996a,b) or synergistic mechanisms 
(OUer, 2002). Dose-response curves can therefore show a ‘U ’ shape or inverted ‘U ’ shape 
(Figures 2.4b,c) (Calabrese & Baldwin, 2003; Cavieres et al.., 2002). Two N O  (A) E L  values 
may then need to be used during risk management.
Results o f in vitro and in vivo tests feed into toxicokinetic and toxicodynamic models. 
Toxicologists use A bsorption, Distribution, MetaboHsm, Excretion and Toxicology 
(ADMET) programmes to com pute flows o f  a substance through an organism, as weU as 
the toxicity o f metaboUtes (e.g. Paterson & Mackay, 1987). The actual am ount o f  a 
substance present at a given endpoint — i.ç,. biological target — is calculated according to  the 
route o f  exposure (dermal, inhalation or ingestion). By considering genetic differences, 
toxicodynamic models investigate whether the effects in one ceU, tissue, organism or 
species are relevant to others, which also serve to identify susceptible individuals within a
For instance, by increasing the number of enzymes needed to metabolise the toxic substance (see 
Gibson & Skett, 2001:90-105).
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population or sub-population. W ith the rapid progress being made in understanding and 
m apping genomic sequences, major developments in risk assessment are expected with 
the development o f toxicogenomics (Thomas et al, 2001; W aring et ai, 2001). It is not 
unforeseeable that in the near future the biological response o f specific individuals to 
certain substances may be identified without the need for further testing. A person may 
aheady be genetically screened to identif}^ h is/her probabihty o f developing certain 
diseases. Many ethical questions surrounding genetic screening o f human populations 
remain to be debated.
Pohtical and scientific attention has recently turned towards investigating substances that 
possess horm onal activity^ or alter patterns o f horm one effect. N o t only does detecting 
such changes in organisms prove to be extremely compHcated, these endocrine dismptors 
can be active at ver}  ^ low doses (Triendl, 2001). While considerable work for the 
standardisation o f endocrine disruptor test m ethods has been undertaken at both  the EU  
and international levels, there is currently little agreement on how to test for such effects 
(RCEP, 2003:233-235).
Ultimately a Derived N o-Effect Level (in humans) or a Predicted N o-E ffect 
Concentration^^ (in ecosystems) is calculated for a substance, group o f substances or 
chemical mixture. Assessment Factors (AFs) -  sometimes referred to as ‘uncertainty’ or 
‘safety’ factors — compensate for lack o f data and assumptions resulting from  dose- 
spacing and other test m odel parameters (adapted from  Barnes & D ourson, 1988):
D N E L  or PN E C  = N O (A )EL /  (AFi AFii A Fd AFl AFs A Fu AFq)
AFi accounts for interspecies variations 
AFii accounts for intraspecies variations 
AFd compensates for dose-spacing
AFI applies if a N O  (A)EL cannot be established from the data set due to observation o f an effect 
at the lowest dose, in which case a ‘Lowest Observable (Adverse) Effect Level’ value is used 
AFs applies when a chronic or sub-chronic effect is estimated from shorter term sub-chronic or 
acute effect
AFu accounts for incomplete test results or accounts for results from uncertainty analysis 
AFq considers the quality of the data or relevance o f test data
For ecosystems, the collection of NO(A)ELs threshold values for several species are used to 
determine a Predicted No-Effect Concentration (PNEC) for each environmental compartment. 
Environmental monitoring often observes effects that different environmental concentrations have 
on various ecosystem sub-groups. Laboratory multi-species test systems are available, but are limited 
in number and rarely appear in EU chemical risk assessments (see Cairns & Cheny^, 1998).
27
Regulators use D N ELs and PN E C s to set health or environmental standards, bu t usually 
only in conjunction with exposure levels. In the case o f  non-threshold effects, w hen a 
D N E L  or PN E C  may not apply, probabilities o f  the incidence o f an effect for an 
individual within a population are used to  set regulatory limits on exposure. Recent 
regulatory discussions within the REACH Implem entation Projects (RIPs) suggest that 
factors representing these probabilities be incorporated into future assessments as a 
Derived M mimal-Effect Level (DMEL) for hum an health (ECB, 2006b).
As setting health and environm ent standards requires time and resources, a combination 
o f hazard and exposure is used to prioritise relevant regulatory activities according to 
risk. For instance, setting standards to control high exposures to a substance with a low 
D N E L  may take precedence over regulating a very low exposure to a substance with a 
marginally higher D N EL.
2.1.3 Exposure A ssessm ent
As with toxicology, the m ost accurate exposure assessments often result from  physical 
a n d /o r  biological measurements rather than computational predictions. Exposure 
assessments are however generally m ore heavily reliant on modelling than their 
toxicological counterparts. M ost models are based on stock-flow approaches (mass 
balances) where a quantity o f chemical (stock) flows at predicted or m easured rates. F or 
instance, hum an exposure to a chemical being used in a room  can be estimated according 
to size o f  room , temperature, rate o f  airflow and the volatility o f  the chemical. In  this 
example, exposure will also depend on the time a person spends in the room  and the 
metabolic state o f the person (e.g. if  the person is perform ing exercises). Actual 
concentrations will depend on whether any relevant protective protocols are being 
followed, such as operating local exhaust ventilation or wearing personal protective 
equipment.
Calculations o f  industrial emissions generally rely on default values according to  
industrial sector, emission rates, w ind velocity and direction, anticipated substance flows 
through the environment, abatem ent technologies and wastewater treatm ent processes 
(see CEC, 1996a). Site-specific assessments and local environmental exposure 
assessments m ust also account for geographic variability caused by climate, hydrology, 
geology, and biotic conditions (van Leeuwen et al, 1996a).
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Environm ental exposures form  the basis for deternaining indirect exposures to the 
general public that wiU usually occur during a lifetime. D irect consum er exposure 
assessments prove equally challenging, and may vary from  acute to chronic exposure 
scenarios. Ideally the data set for consum er exposure from  a substance in a product 
should include (IPCS, 1999:55);
(a) Contact data
- frequency of product use
- duration o f use per event
- site o f use
(e.g. size o f room)
- ait exchange rate
(b) Concentration data
- weight fraction of 
substance in the product
- concentration o f substance 
in the products as used, after 
dilution or evaporation
(c) Product use data
- intended use o f  product
- amount used per event
- contact surface (if appropriate)
- physical form o f the product 
(e.g. aerosol, powder, liquid, gas)
Although there is large inter-individual variation in frequency, duration and am ount o f 
product used, consumers tend to  follow certain routines (Weegels & van Veen, 2001). 
For some time, the US National H um an Activity Pattern Survey has been gathering 
im portant information for determining exposure to environm ental pollutants by 
collecting data on time-activity patterns for various exposure scenarios (Klepeis et al, 
2001). In  2005, a similar project began in the EU  that focuses on types o f  product use 
according to exposure scenario (JRC, 2005).
Residues and metabolites o f  a substance can be measured in an organism or an 
environm ental medium. Alternatively, biological effects knowri as biomarkers that are 
known to be the result o f  exposure to a hazard can be used to  determine exposure levels 
(TrimbeU, 2002:67-68). In some cases, m onitoring biomarkers in employees (e.g. 
metabolites in urine) can prove cheaper than measuring airborne concentrations o f a 
substance in the workplace (RPA, 2001a).
While many models are available for calculating exposure, the European U nion System 
for the Evaluation o f Substances (EUSES) is the m ost commonly used in the EU. 
Variations o f  hum an populations across M ember States are considered in terms o f  body 
weight, diet, and activities (ECB, 1997). Consideration is also given to  susceptible 
individuals such as children and the elderly (ECB, 1997). M ore specific models are used 
in conjunction with EUSES to  assess occupational dermal exposure (DERMAL), 
occupational inhalation (EASE) and consumer exposure (CON SEX PO) (see M arquart et 
al, 2003; Cherrie et al, 2003; van Veen, 1995 — respectively).
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The models used to conduct EU  risk assessments are constantly subject to  validation 
studies and are periodically improved. Four m ajor limitations need to be addressed:
■ Predictions for VPVB substances using physico-chemical param eters and the 
EUSES m odel often result in false positives (Frier, 2003).
■ The EA SE m odel is no t very accurate for assessing exposures from  many open rises 
in the workplace (Bredendiek-Kamper, 2003).
■ Further data on the permeability o f  personal protective equipm ent (PPE) is needed 
for the D ERM AL m odel (Marquart et a l, 2003).
■ The C O N SE X PO  m odel for predicting consum er exposure is limited by a lack o f 
data on chemicals in products (Bremmer & van Veen, 2002).
W ith regards to the last point, a recent study on the risk assessment o f chemicals in toys
reports that (Bremmer & van Veen, 2002:2):
crucial parameter, for which we have too little information for a sound estimate [on 
human exposure], is usually the factor that describes the migration of the substance under 
investigation from the product. This migration parameter is not known for mouthing  ^ skin 
contact with solid products and eye contactfor almost all substance! material combinations.”
The standardisation o f  test m ethods for the release o f  chemicals from  articles is 
particularly complex as it depends on many factors relating to  product production and 
design that will vary across any single category o f  article (Frier, 2003; H U I, 1997). 
Altogether, assessing risks from  articles presents companies, regulators and stakeholder 
groups with an extremely difficult challenge.
2.1.4 Risk Characterisation
A central definition o f  risk as probability versus consequence pervades the literature (Kammen 
& Hassenzahl, 1999:3; Adams, 2001:8). Although models such as EA SE (dermal 
exposure) and CO N SEX PO  (consumer exposure) use statistical m ethods to  express 
probabilities associated with any risk, EU  risk assessment results are usually reduced to 
single hest-estim ate’ figures (Fryer et al, 2004). Numerical or nominal results for any 
assessment can be deceiving. A lO *^ risk o f an individual developing cancer during the use 
o f  a product can represent 0.001% or 10% o f  a total population developing cancer. The 
percentage o f the affected population depends on the num ber o f  persons exposed to  the 
product. Terms often used in risk assessment such as ‘average resident’ or ‘safe’ can 
exclude certain groups o f  individuals or exposures. For instance a domestic cleaner wiU 
be using a household furniture polish more than m ost m em bers o f the public and a child 
is m ore likely to pu t a com m on household object in its m outh than an adult.
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Subsequently, different articulations o f  risk frequently raise confusion am ong risk 
assessors, risk managers, stakeholder representatives, and the general public (Jardine & 
Hrudey, 1997). In  particular, there is a need to im prove how uncertainties in a risk 
assessment are com m unicated between regulators and stakeholders (Ballantine, 2003; 
Frewer et al, 2003; Thom pson & Bloom, 2000).
Chemical risks are m easured by comparing the predicted or m easured exposure to the 
D N E L  or PN EC. In risk assessment, the extent to which an exposure exceeds a D N E L  
or PN E C  determines whether a risk is deemed to be ‘high’ or ‘very high’. O n the other 
hand, if  an exposure is considerably less than the ‘no-effect’ level (e.g. a factor o f  1000 or 
m ore when compared to a N O E L ), the risk is generally considered ‘insignificant’ (see 
Kam m en & Hassenzahl, 1999). A ‘level o f safety’ that represents the difference between 
the two scores is used by regulators w hen evaluating the efficacy o f  different risk 
m anagement control measures and should be distinguished from  ‘assessment factors’ 
used in deterniining a D N E L  or PNEC^*^ (Section 2.1.3). For non-threshold effects, such 
as genotoxic carcinogenity, the probability o f incidence o f an effect is calculated 
according to the predicted exposure. Regulatory standards are then based according to  
levels o f probability e.g. a 10'*^  chance o f  developing cancer over a lifetime at a given 
exposure level; as noted in Section 2.1.3 REACH may incorporate this probability into a 
DMEL^^ (ECB, 2006b). While analysing uncertainty and probability is a process o f  risk 
assessm ent controlling exposure levels relative to a D N E L , D M EL or P N E C  is a 
process o f risk m anagement^^  (RCEP, 2003:96).
As with any discipline, bias can enter the risk assessment process. Scientific results 
indicating a danger tend to elicit further testing whereas negative results are m ore often 
trusted (Siegrist & Cvetkovic, 2001). Confidence in results indicating a potential health 
risk can also increase with increasing evidence o f a danger (Siegrist & Cvetkovic, 2001). 
Obviously, it may be m ore im portant to avoid false negatives otherwise exposure limits 
may be set too high or dangerous chemicals may no t be identified (Calow, 1997:23). O n
The term ‘Margin o f Safety’ is sometimes used to compare exposure levels to NO(A)ELs and then 
compare this margin to assessment factors. As DNELs already include these assessment factors in the 
equation this thesis uses the term ‘level of safety’.
For non-threshold effects, the term ‘Margin o f Exposure’ rather than ‘Margin of Safety’ is 
sometimes used if assessment factors are excluded from the assessment and a unit descriptor system 
used to characterise the effect.
Risk management must also account for how to manage exposure levels when there is no DNEL, 
DMEL or PNEC available, how to manage exposure levels based on underlying assumptions made in 
the risk assessment and how to prioritise management activities.
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the other hand, false positives can lead to unnecessary and unjustifiable burdens on 
industry. Bias can also arise from  unethical research practices caused by financial or 
personal pressures (e.g. M artinson et al, 2005; Prospect & AUT, 2005); trying to  identify 
or prove any such bias has political and legal consequences.
Risk assessment is primarily limited by costs rather than science. The cost o f  meeting the 
highest-level o f risk assessment testing for a single substance under current legislation 
exceeds one mühon Euros (RPA & Statistics Sweden, 2002:29). Perform ing in-depth 
testing for 100,000 existing substance is unfeasible, let alone assessing the thousands o f 
bilhons o f  potential combinations o f  these substances. Regardless o f financial costs, the 
avaüabihty o f  expert and laboratory resources would prove to be an equally, if  not 
greater, limiting factor.
Companies and regulators m ust therefore balance the level o f  inform ation necessary to 
control a risk against the cost o f generating those data. New directions in environmental 
risk assessment seek to m eet these challenges through direct toxicity testing and 
m onitoring ecological status (see EA, 2003:28-29). The form er involves testing actual 
exposures as mixtures rather than individual substances. The latter requires detecting 
biophysical changes, such as biomarkers, in the environm ent or hum an beings. The 
cause o f an observed effect (e.g. a specific substance or mixture) is then identified by 
process o f ehrnination.
Research is increasingly seeking to  identify and evaluate synthetic chemicals present in 
hum an bodies. This responds to three major issues currently facing risk assessors and 
managers. The first concerns testing for developmental effects in animals or humans 
which cannot be identified w hen similar doses are administered to  an adult (Eriksson, 
2001). The second issue relates to endocrine disruption that requites measuring 
behavioural changes. Even when an effect is identified, establishing a causal link to  an 
exposure is difficult. For instance, an organism may be responding to  any poorly 
controlled independent test variables, such as the physical handling o f  the test system by 
the toxicologist.
A phenom enon o f ‘chemical intolerance’ is currently perplexing many toxicologists. A 
significant proportion o f  the general public appear to be experiencing effects from 
exposures to  substances weU-below any known or identified D N E L  (DEPA, 2005; 
RCEP, 2003:42). It has been proposed that the intolerance develops via a mechanism
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similar to  sensitisation, where a previously high exposure to  an irritant triggers an 
immunological response upon subsequent exposure to the same substance at a lower 
dose (see Daughton, 2005). Perplexingly, unHke sensitisation, chemicals that are no t 
similar in structure can elicit the biological response (Hileman, 2005a). As with the 
‘placebo’ effect, the inter-relation between psychology and biological response may be 
responsible for w hat may be best described as ‘chem ophobic’ responses.
The m ost recent ‘emerging’ form  o f  chemical risk is ‘nanotechnology’. It is a field in its 
own right, for which there is comparatively little experience with conducting risk 
assessments. It is therefore mostly outside the scope o f  this research project, and is 
considered by European regulators as a separate field o f  regulation to chemicals policy 
(e.g. Defra, 2005a). Suffice to say that nanotechnology comprises o f  single chemical 
molecule a n d /o r  a group o f  molecules assembled in structures that significantly differ 
from  m ost molecular a n d /o r  solid shapes that may no t be synthetically possible using 
envkonm ental or biological systems. For example, one category o f a ‘nanotube’ is the 
carbon ‘onion’ which apparently contains concentric molecular carbon ‘buckybaU’ 
spheres (e.g. Ugarte, 1992). In  terms o f  risk assessment, these molecules and materials 
present new challenges to  toxicology, from  novel surface reaction chemistry to 
unpredictable pulmonary particulate phagocytosis (Daughton, 2005). O n  the other hand, 
some nanoparticles are as simple as micelles form ed by fatty acids in aqueous 
envkonm ents, such as those found in milk.
2.2 Risk M anagement Obstacles
2.2.1 Structure o f Risk M anagement
Risk assessment, m anagem ent and communication typically form  three separate but 
interlinked processes as shown in Figure 2.5a on the next page (Ballantine, 2003:6; 
Amendola, 2001). While certain aspects o f risk assessment are purely scientific (e.g. 
physical chemistry tests) and some aspects o f  risk m anagem ent are only technical 
(e.g. product standards), overlaps do occur (Figure 2.5b). For instance, risk m anagem ent 
options generally determine the depth and scope o f the risk assessment^^ (Patton, 1993).
For instance, a risk management decision may be based on hazardous properties regardless of 
exposure levels (Yokota, et al. 2004).
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Figure 2.5 Approaches to risk analysis
(b) Integrated
A n integrated approach to EU  chemical control is hindered by a linear decision-making 
structure. Regulatory risk m anagem ent only follows the result o f  a hazard assessment^^ 
(Ahlers, 2000:78; W inter, 2000:178; van Leeuwen et al., 1996a). Decision-making also 
operates on a substance-by-substance, case-by-case, basis. There are few examples o f  EU  
risk assessments or risk m anagement measures evaluating substances according to  either 
hazard or exposure groupings even though this strategy is recom m ended by the O E C D  
(2001:98). The substance-by-substance approach also creates a barrier to  exarnining 
potential synergistic effects that can result from  the combined exposure to multiple 
substances (see Section 2.1.2).
O ne reason for the linear substance-by-substance approach is that current E U  risk 
assessment requirements depend on the am ount o f a substance produced or im ported. 
As the tonnage level increases, so does the num ber o f toxicological tests. T he rationale, 
advantages and disadvantages'*^ for ‘tonnage triggers’ can be summarised as follows 
(Christensen et al, 2003):
'‘''The general assumption behind ‘tonnage triggers' is that on average, the higher the tonnage, the 
higher the potential exposure(s) and eventually the higher the potential risk(s). The advantage 
with tonnage triggers is that it is a very simple and transparent methodology, which can be easily 
implemented. A. drawback is that the actual risk of a hazardous substance is strictly dependent 
on the actual use and resulting exposure^
EU chemical risk assessment and management decision-making processes appear to be separated 
into five or more Technical Committees and Working Groups attended by different regulators and 
overseen by at least three Directorates-General of the European Commission.
A more detailed criticism of the use of tonnage triggers is provided by the RCEP in its publication 
Chemicals in Products (RCEP, 2003).
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The tonnage system originates from the 1990 O E C D  programme for the risk assessment 
o f High Production Volume (HPV) chemicals (see O E C D , 2005). A t an international 
level, a tonnage system proved necessary in order to co-ordinate the generation and 
exchange o f hazard data on existing substances. A t a EU  or national level, the use o f the 
tonnage-based criterion is a subject o f significant contention (e.g. RCEP, 2003).
W ith regards to risk communication, there is litde agreement on how to structure 
stakeholder participation in EU  decision-making processes (see Ballantine, 2003). 
Regulatory decision-making becomes further complicated by different articulations and 
communications o f  risk (Ballantine, 2003:14-17; RCEP, 2003:96; Thom pson & Bloom,
2000). Scientific interpretations o f  risk do no t account for the value judgments that enter 
decision-making processes'*^ (RCEP, 1998:62).
Adopting a concept o f ‘safety’ may therefore facilitate the comparison o f risk 
m anagement options. It can avoid: (i) a reliance on purely scientific definition o f  risk, and 
(ii) a need for reaching agreement on hazard assessments before enacting regulatory 
controls. Safety can be considered as a measure o f  protection versus prevention. Protection 
aims to ensure that risk m anagement measures are being followed, such as wearing the 
correct type o f  glove when handling a chemical. Prevention involves redesigning or 
organising industrial or societal activities in order to avoid certain exposure scenarios. 
Implementing any protective or preventive measure depends on levels o f  knowledge and 
safety comm unication according to  industry sub-sectors or chemical use, rather than 
substance-specific risk assessment results.
2.2.2 Existing Chemicals Regulation
Increased concern on the effects o f  chemicals in the 1980s led to an am endm ent to  the 
EC classification and labelling Directive 67/548 that requires risk assessments o f 
substances on the EU  m arket (EC, 1967). Previously, classification and labelling were 
simply based on existing data sets available to a company or in the general literature, or 
voluntary testing o f chemicals by companies.
To illustrate this fact one simply needs to ask, ‘to what extent is the consequence o f a child 
developing cancer more severe than for an elderly person?’ or ‘how probable is exposure to a 
chemical product for an illiterate consumer who cannot read instructions?’ Answering such questions 
involves considering a large number of socio-economic variables; the interpretation o f any data may 
vary significantly between individuals or societal groups.
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At that time, it was not possible to set legislation for the evaluation of all 100,000 existing 
substances that represent 99% o f the total volume o f chemicals on the EU  market (CEC,
2001) simply due to their sheer number. As explained in the Introduction, a distinction 
was therefore made between any substance marketed after 1981 as ‘new’ and all other 
substances as ‘existing’. A separate piece o f legislation, Regulation 793/93, required the 
detailed testing o f existing substances following the tonnage O E C D  tonnage system (EC, 
1993) where substances produced above 1000 tonnes per annum  were to be evaluated 
first, followed by substances produced above 100 tonnes per annum. Any ‘new’ 
substance would however have to have a complete risk assessment submitted to a 
European M ember State regulator before being placed on the EU market.
To date, only 72 existing substances have completed the risk assessment process under 
Regulation 793/93 compared to around 4,300 that have been tested as new substances 
(ECB, 2006a). That does not imply that these substances are not regulated or that ‘no 
data’ are available. Companies are required to classify all chemicals on the m arket based 
on available data (EC, 1999a,1967). That includes reviewing references available in 
academic research papers and any epidemiological studies. In order to assist companies in 
this task, an international chemical database was set up by the O E C D  that is frequently 
updated by regulators and companies across the world (see O E C D , 2005).
No ‘Official’ Dai a Limited Data Base Set Level 1 Level 2
20 1 b\ minibit (20%) (10%) (5%)
Figure 2.6 Available data for existing substances
(percentages based on AUanou et al, 1999 and RPA & Statistics Sweden, 2002)
Based on recent surveys o f pubhcly available existing data sets, approximately 35% o f 
existing substances produced have at least base-set level testing - see Figure 2.6 (RPA & 
Statistics Sweden, 2002; AUanou et al, 1 9 9 9 ) According to these sources, some data are 
avaUable to regulators and stakeholders on a further 45% o f existing substances. 
Nevertheless, it is anticipated that many hazardous substances have no t yet been 
classified and labeUed, and that 40% o f the existing substances have some form  o f 
hazardous property (RPA, 2003a;59). The actual percentages in Figure 2.6 may however 
be misleading, because it only refers to ‘pubhcly avaUable’ data. For instance downstream
Base-set level testing is the minimum data set that the current Existing Substances Regulation 
793/93/EEC requires to perform an assessment of risk to human healtli and the environment for a 
substance. Regulation 793/93/EEC wUl be replaced by REACH.
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users in the detergents sector possess considerable inform ation on exposure (Solbe,
2003).
Evidence also indicates that Level 2 in vitro mutagenicity tests are better apt at predicting 
cancer than Level 1 high-dosage chronic animal testing studies (Ames & Swirsky Gold,
2004), which exemplifies a primary argument against a reliance on animal testing. 
Furtherm ore the figures on ‘existing data’ do no t account for the use o f A D M ET models 
in chemical risk assessments, which pales in comparison to that used in m ost 
pharmaceutical companies. The anti-animal testing lobby therefore proposes that 
companies and regulators should only requite animal testing as a last-solution and even 
ban its use in m ost risk assessments (e.g. Combes, 2005; M clvan, 2004).
Regardless as to  the m ethod o f hazard testing used, a particular weakness o f the current 
regulatory system is that companies lack incentives to  perform  toxicological testing in the 
first place (Hansson & Ruden, 2003)! Further testing o f  a substance often leads to equal 
if  no t greater classification and labelling requirements that result in stricter regulatory 
control than originally foreseen (Hansson & Ruden, 2003). In  the EU , the classification 
o f a substance as ‘dangerous’ triggers:
■ Changes in the labelling o f aU products containing the substance;
■ Immediate restrictions under 76/769 (e.g. ban on consum er use for CMRs);
■ Increased personal protective equipm ent requirements o f  occupational uses, 
including possible biom onitoring or workforce medical surveying;
■ Reviews o f environmental, occupational or product standards;
■ Changes in im port-export, storage, transport, and waste disposal requirements; and,
■ Implications for environmental contamination and remediation activities.
The combined cost o f conform ing to regulatory requirements can result in significant 
expenditure for companies producing, supplying or using any substance classified as 
‘dangerous’.
O f  course, further testing may no t always confirm  initial suspicion o f hazards. For 
example, initial studies o f  di(2-ethylhexyl) phthalate (DEH P) indicated that it m ight be a 
carcinogen. Contrary to this suspicion, additional testing confirmed it to be a non ­
carcinogen, which industry'*^ essentially haded as a victory against over-regulation and
O f course the term ‘industry’ refers to positions adopted by large trade associations, which wdl 
comprise of a number of companies that express potentially different views. One outcome of the 
‘Public Images of Chemistry in the 20th Century’ conference held in Paris, in September 2004, was
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chem ophobia (see ECPI, 2000). However, increasing evidence indicates that the 
phthalate causes developmental problem s (see Swan et al, 2005). Industry has also 
contested these claims based on reproductive toxicity studies (ECPI, 2000:4), bu t these 
studies did not test for postnatal endocrine disruption (Hileman, 2005b). The only 
developmental toxicity and endocrine disruption tests available have been conducted by 
BASF in marmosets (Hileman, 2005b) and prove inconclusive because marm osets are 
considered to have different developmental and endocrine systems than m ost mammals 
(Li et a i, 2005).
A further dhemma with managing chemicals under current regulation results from  
companies, including retailers, exhibiting a general unwillingness to  change running 
processes or marketed products, even if  a ‘safer alternative’ exist'*  ^ (McCoy, 2005; Lohse 
et al, 2003; O E C D , 2002a:12; King et a l, 2000). Changing any process can result in new 
(non-chemical) risks or unexpected m anagem ent concerns, from  supply chain logistics to 
product performance. Nevertheless, clear m arket demands for the ‘safer alternative’ can 
often catalyse rapid improvements to the environmental perform ance o f products, 
processes or services (e.g. M acDonald &  Seewald, 2005; Reisch, 2005).
Risks, no t just hazards, m ust always be considered w hen designing or redesigning a 
product or m anufacturing process. For instance, risks from  acute toxicity can be greater 
than from  carcinogenicity in a large single exposure (ISIS, 2000). In  addition, some form  
o f  comparative risk assessment is necessary to evaluate the combinations o f  properties 
that chemicals exhibit (e.g. flammability coupled with toxicity versus corrosiveness 
coupled with toxicity). Even a non-toxic chemical can present risks through its hfe cycle 
by causing resource depletion, requiring energy use and transportation, and so on. 
Decisions based on risk assessment alone can neglect this inter-relation betw een multiple 
products and processes (Wegener Sleeswijk et a l, 2003). Ufe cycle assessments (LCA) that 
evaluate overall health and environmental burdens caused by processes or products 
therefore complement risk assessments. Perform ing a LCA does however requite 
considerable time and resources and because the final results o f  a LCA are comparative, 
they do no t represent actual risk levels. To this extent, although LCA considerations 
often enter risk m anagement decision-making, regulatory measures typically target high-
that industry could improve its reputation by more openly recognising the risks as well as promoting 
the benefits of chemicals (Harries-Rees, 2004).
Interested readers may want to be aware of two recent Chemical and Engineering N em  articles 
(McCoy, 2005; Reisch, 2005).
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level risks that do not requhe this level o f detailed inform ation (see Appendix 2.2). 
Instead, other tools such as socio-economic analysis o f  a regulatory measure tend to be 
used w hen evaluating the inter-relation o f processes and products through supply chains.
The current lack o f knowledge o f  chemical risks severely hampers the substitution o f  a 
hazardous substance by a substance or process that provides a lower degree o f  risk 
(Lohse et al, 2003; M ont, 2001). Legislation has even resulted in the substitution o f one 
dangerous substance for one that later proves to also present high-level risks. Prime 
examples include the switch from  tributyltin to copper-based antifouHng paints, and the 
replacement o f  short-chain chlorinated paraffins with m edium-chain chlorinated 
paraffins (RPA & BRE, 2003).
A part from contention over the scientific risks o f  phthalates, the delays in the regulation 
o f phthalates discussed above arose because many alternative substances remain 
untested. The increase in price per tonne resulting from  toxicological testing o f  
phthalates that occupy around 87% o f the 5 billion kg-per-year plasticiser world market is 
considerably lower than for the already m ore expensive alternative substances (TuUo,
2005). Companies therefore appear more willing to  perform  additional testing on 
phthalates than the alternatives (TuUo, 2005). Regulatory scrutiny targeting phthalates 
rather than the available substitutes has probably reinforced this industrial approach to 
risk management.
While the level o f data on existing substances and the application o f  substitution provide 
contentious topics for public debate, a major failure o f  existing chemicals regulation is 
the poor use and com m unication o f  existing hazard inform ation. Surprisingly, this gains 
relatively litde political, media, research or public attention.
A recent m onitoring and enforcem ent exercise across several EU  countries identified 
that only 22% o f chemical preparations are in fuU comphance with classification and 
labelling requirements (CLEEN, 2004). Around 20% o f the errors for preparations were 
considered ‘severe’, which includes the incorrect labelling o f  carcinogens (CLEEN,
2004). Similar findings arose from  a survey that examined substances. This study found 
that only 66% o f substance Safety D ata Sheets"^ *^  (SDSs) were available in companies, and
In addition to signs at the workplace and information leaflets. Safety Data Sheets are one o f the 
primary tools for communicating risk and safety information (see Cox et al, 2003; Christensen et al, 
2003; Geyer et al., 1999).
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o f  these, only 80% o f SDS, 75% o f  classification and 58% o f  labelling proved to be 
correct (Spelt, 1999).
User User UserUser
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Figure 2.7 A typical chemical supply chain
(based on Martin et a l, 2005, LiUywhite, 2002; Ôko-Institut, 2002)
Given the potential complexity o f many chemical supply chains (Figure 2.7) it is hardly 
surprising that some labelling is incorrect. For instance, m iscomm unication o f 
inform ation may simply result from  language barriers experienced w hen tracing products 
across international supply chains (O ECD , 2004a:31; K G , 2004). However, deficiencies 
also arise from a company using the chemical no t internally updating supphed SDSs (Cox 
et al, 2003; Geyer et al, 1999). In other words, the SDS gets ‘caught up’ in adrninistration.
In comparison to larger firms, “SMEs show lower awareness and knowledge o f 
environmental issues, lack o f availability o f quahfied personnel, lack o f  top m anagem ent 
involvement, higher compliance costs and scarce financial resources” (ENSR, 1997:15; 
see also ENSR, 2002). For instance, SMEs tend no t to study guidance manuals unless 
they are given personal guidance from  regulators or other institutions such as trade 
associations (Kruger Consult, 1995). Reports on occupational health and safety lead to 
the same conclusions (CEC, 2004b:25-27). From  the enforcem ent surveys cited above, 
larger businesses experience fewer problems (CLEEN, 2004). Evidence also indicates 
that Environm ental M anagement Systems can prom ote a higher level o f  comphance with 
SDSs (CLEEN, 2004).
A recent study across Austria, Germany, and the Netherlands identified a limited actual 
use o f SDSs in many SMEs (Geyer et al, 1999). To some extent, this results from  a lack 
o f knowledge o f legislation and technical know-how to interpret risk inform ation, as well 
as the actual user-friendliness o f  SDSs (Geyer et a l, 1999). W ritten from  a suppher
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perspective, data in SDSs is often poorly presented, difficult to interpret, and fails to 
provide practical solutions for risk management (Cox et al, 2003). Risk reduction 
measures can vary considerably for different preparations, even if they contain the same 
amount o f a particular substance. Examples range from  selecting the material for 
personal protective equipm ent (e.g. nitrile versus butyl gloves) to controlling accidents. 
Because m ost companies in the EU  are SMEs (Table 2.1), chemical risks in SMEs are o f 
particular concern to regulators.
Num ber o f employees at each site
1-9 1(L99 100-249 250-499 500+
3 10 10 14 63
Number o f companies (%} 70 22 4 2 2
Table 2.1 Company size in the EU chemical industry in 1999 (OECD, 2001a)
O f equal, or perhaps greater concern to risks in SMEs are risks to professional users"^  ^
and consumers. According to the European Commission, some level o f experience or 
supertdsion must be assumed for professional uses, albeit with a hmited am ount o f 
knowledge on actual chemical safety (CEC, 1998:10-15). W ith regards to consumers, 
procedures and guidelines for chemical use are extremely limited and legislation does no t 
require Safety Data Sheets to be supphed with consum er products (UBA, 2001). Even 
when information is available to consumers, many consumers wih not read, understand 
or foUow instructions (Riley et a l, 2001; CEC, 1998:15).
Regulators are therefore faced with not only devising systems to generate risk assessment 
data, but also communicating safety information effectively. As m ost risk m anagem ent 
activities occur within a company, regulators often seek to create incentives for 
companies to adopt standards o f best practice. For instance, chemical customers generate 
incentives for ‘upstream ’ substitution or innovation (Lohse et al, 2003). Regulators whl 
therefore target chemical users instead o f producers and interact with stakeholder groups 
to prom ote responsible chemical use through the supply chain.
“Professional users” refers to workers in micro-sized enterprises in a wide multitude of trades such 
as painters, cobblers, cleaners, etc.
41
2.3 The Regulatory Process
2.3.1 Regulatory Options
As any risk m anagement measure to ensure or prom ote safe chemical use may be set-up 
and m onitored by regulators, suppliers, trade associations, insurers and N G O s, the 
degree o f organisation between actors, as well as the num ber o f actors involved, 
determines the efficacy and practicahty o f implementing regulation. A particular 
drawback to some regulatory measures, such as emission hmit values or occupational 
exposure limits, is that regulators m ust keep up to date with science and technology and 
adjust legislation accordingly (Hitchens et al, 2002). Industrial plants can also experience 
technical difficulties in complying with ‘top-dow n’ command and control regulation due to 
the cost o f technological investments and comphance adrninistration (Hitchens et al,
2002). Once instaUed, investments in technical equipment can even reduce incentives for 
companies searching for alternative measures to achieve risk reduction‘s® (Cole, 2002:42).
To overcome these hurdles, various forms o f  best practice guidance can be devised and 
disseminated (e.g. OSHA, 2005; Rühl et al, 2002; RPA, 2001a,b). Com pared to specific 
regulatory requirements, guidance enables companies and regulators to consider site- 
specific operational technical and economic constraints, as weU as variations in local 
environmental conditions and changes in scientific knowledge (Fineman, 2000). 
Regulators may however experience particular difficulty in verifying that the relevant 
guidance is being communicated and fohowed (RPA, 2001a).
A ban on the production, marketing or use o f  a chemical offers the m ost stringent type 
o f  regulatory control. Prohibition provides clear-cut cases for product habihty and 
enforcement, thereby rninirnising any exposures resulting from  poor regulatory 
comphance or irresponsible chemical use. Product or process"^^ bans can either be in the 
form  o f  restrictions or authorisations. Restrictions aUow ah uses o f  a chemical with the 
exception o f  those decided on a case-by-case basis. U nder authorisation systems ah uses 
o f  chemical are banned unless exempted.
A classic example of this occurred in the USA, when the 1970 Clean Air Act required electric 
generating companies to instaU emission abatement technology to hmit sulphur emissions. Faced with 
significant investment costs, some companies switched from higher to lower quahty coal. The result 
was an increase in sulphur emissions from ‘dirty coal’ offsetting any reductions from the end-of-pipe 
desulphurisation process (Cole, 2002:41-43).
For example, FC Directives place a number of command and control type obhgations on 
employers to protect employees that may be more prone to adverse effects of chemical exposures, 
such as pregnant employees (EEC, 1992b) and young persons (EC, 1994).
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Permitting schemes can be viewed as authorisation systems, bu t they usually only control 
production. In  order to control the marketing o f  chemicals, certification schemes exist 
under which companies can sell only to certified, hcensed, or trained customers. The 
costs for conform ing to  a certification scheme can be especially high for SMEs®° (RPA, 
2001a) and certification schemes may be inappropriate in sectors where there is a high 
staff turnover (RPA, 2001a).
It is often argued that economic instruments®^ provide greater flexibility to companies for 
achieving emission hm it values or other environm ental goals than do com m and & 
control measures (Helm, 2000:18; Golub, 1998:1,4). Levies on discharges or industrial 
processes generally encourage polluters to limit their polluting activities (Helm, 2000:18). 
‘Emissions trading’ is another form o f  economic instrum ent (see O E C D , 2002b) 
Regional or local pollution levels may be set so as no t to allow environm ental 
concentration to exceed PN EC . Any increase o f  an emission m ust therefore be offset by 
an equal or greater decrease from  another firm. A ‘cap-and-trade’ system has been 
suggested for the discharge o f certain metals in the EU  with the rate o f  exchange o f  
permits based on toxicity scales for substances (RPA, 2002), bu t it remains to  be seen 
whether such a scheme will be adopted in any M em ber State. Setting, m onitoring and 
enforcing economic instruments can prove equaUy administratively challenging as 
comm and and control regulation (e.g. RPA, 2002; Gawel, 2001).
Voluntary a^eements between regulators and industry can avoid the need for regulation, 
bu t will still require m onitoring and reporting requirements. Despite a num ber o f  success 
stories, there is limited evidence as to their effectiveness in achieving risk reduction 
(OECD, 1997; EEA , 1997). While adherence to  a voluntary agreement may be difficult 
to m onitor and enforce amongst the contracting parties, importers may sometimes n o t 
be part o f  the scheme simply due the difficulty in identifying the relevant companies. For 
example, after O E C D  chemical companies decided to  phase-out azodyes in the 1970s 
and 1980s, production increased in non-O E C D  countries and articles containing the dyes
If  costs for training and certification are high, the use o f certification schemes may act as a 
preventive measure by discouraging the use of a particular product or process.
A straightforward tenet of the EC Treaty is that it is the polluter who should pay for any pollution 
or harm caused by its activities or products. In this way, it establishes that responsibility for the 
causation of environmental pollution can be measured in monetary terms. However, the limitations in 
evaluating the effects of pollution, especially in terms o f monetary values, severely hamper the 
application of this principle. If fully applied, the polluter pays principle would mean that prices o f all 
products would reflect the full cost o f production and consumption, including the environmental cost 
(CEC, 1997b). In this way, final consumer use o f products would be the considered as polluting 
activities.
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continued to be im ported as final products (O EC D , 2001a:89). In 2003, the EU  decided 
that it was necessary to ban the presence o f the dyes in certain consum er articles such as 
clothing (EC, 2003b).
Various incentive-based measures can be voluntarily adopted by companies or required 
through legislation. For instance, pubhc accessibility to pollution registers can give 
incentives to companies to reduce emissions (Fischer, 1998). In  2003, a European 
Pollutant Emission Register (EPER) was launched Hsting 50 substances and groups o f 
substances for which water and air are m onitored for 10,000 large industrial sites®  ^ (EC, 
2000c). Registers have also been developed under voluntary initiatives and can equally 
apply to occupational risks (Waygood & Morley, 2006).
Environm ental Product Declarations based on the use o f  Environm ental M anagem ent 
Systems provide frameworks for companies, especially SMEs, to  im prove their 
environmental performance (Hillary, 1999). Standardised schemes such as EMAS (EC, 
2001a) and ISO 14001 communicate best practice to companies through the supply chain 
(Bradford et aL, 2000). In particular, eco-labelhng by regulators or N G O s requires a firm 
to demonstrate that environmental burdens have been rrrrnirnised through a product’s 
entire hfe cycle. A n eco-label wih no t be awarded if  a product contains certain hazardous 
chemicals, and in some cases, if  certain substances have been used during production®® 
(e.g. EC, 2000d).
Insurance cover, habihty and regulatory fines act as incentives for companies to comply 
with legislation or even adopt beyond-comphance practices (Schwarze, 2001; Heyes, 
2000). A new approach in improving comphance with environm ental legislation comes in 
the form  o f  ‘perform ance bonds’, which is a variation o f environm ental habihty (see 
O E C D , 2001b). The am ount o f  a bond is based on the potential future environm ental 
damages that could be attributed against a chemical producer. I f  damages occur, the 
bond funds environmental remediation; otherwise it is returned with interest or traded.
M ost countries operate with statutory state compensation schemes, which companies 
may need to supplement with other private-based insurances; both  usuahy include
52 In terms of dangerous substances, this register currently focuses on long-range air pollutants and 
prioritised substances from the Water Framework Directive. A major obstacle with devising and 
implementing this EU scheme arises from its dependence on harmonised monitoring and reporting 
methods (CEC, 2004b).
55 It is questionable whether eco-labels can provide a cost-effective alternative to controlling 
pollutants given the time and resources necessary to estabhsh product-specific awards (RPA, 2002).
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economic-based incentive systems to improve chemical safety®  ^ (EFILW C, 1994). 
Environm ental and product liability generally establish when civil action can be 
successfully taken against a company or an individual (RCEP, 2003:91-94). I f  a company 
is in compliance with the law, it is always possible that civil action becomes directed 
towards the regulator in the form  o f  judicial review for having set a law or failing to act 
(RCEP, 2003:94). Regulators m ust therefore avoid two extremes. I f  they place overly 
stringent regulatory demand, the administration wiU face political pressure and even 
action against it for setting legislation that is no t based on science (see Section 2.4.1). O n 
the other hand, if  a regulatory adrninistration does no t set sufficiently strict regulation, it 
may be sued for compromising public health or the environment.
2.3.2 Recent Developm ents in  Regulation
Since the 1990s, diffuse sources o f pollution have been increasingly contributing to 
synthetic chemicals present in environmental media (e.g. O E C D , 199la: 191). From  a 
review o f  the literature, diffuse emissions originate from  three major sources:
(1) discharges from  SMEs outside the scope o f  IPPC or ‘overlooked’ by regulators®®;
(2) environmental releases during professional and consum er product use; and,
(3) final product disposal (incl. hazardous household waste) (e.g. RCEP, 2003:134- 
136; Gendebien et al., 2002; and OECD, 1991a: 191 -  for points (2) and (3)).
In  order to adopt a preventive approach to address these sources o f pollution through 
the entire supply chain, environmental regulation has begun to target chemical products. 
U nder product-oriented regulation, one set o f  standards o f  perform ance is required for 
aU places where a product or material is being transform ed, regardless o f  the quantities or 
concentrations involved. The difference between process and product-based legislation is 
shown schematically in Figure 2.8:
5"^ Insurance premiums can be based on frequency o f illness, accidents, exposures, dangerous 
substances handled, etc.
55 Regulators often target larger polluters (OECD, 1991:192). In some cases this is due to the 
comparative difficulty in monitoring and small revenue from non-compHance fees from smaller 
companies (Helm, 2000:103). Moreover, elevated levels of hazardous pollutants have proven to come 
from unexpected or ‘overlooked’ dischargers such as SME textile companies, automotive garages and 
dental surgeries (Kruger Consult, 1995).
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(a) Process or site-based (b) Product-based
Figure 2.8 Process-based compared to product-based regulation (Wehrmeyer et a l, 2004)
Squares represent sites, installations or processes. Circles indicate individual 
foci o f specific regulation. Arrows represent flows o f materials but do not 
illustrate the cascading use o f products. White areas within the squares 
represent different concentrations o f chemicals regulated.
Product-based legislation depends on a Hfe cycle approach that examines the inter­
relatedness o f processes and products. It facflitates pollution prevention by identifying 
potential risk trade-offs through supply chains. Potential advantages o f  product-based 
legislation include greater harm onisation o f  regulatory objectives and controls across 
value chains, less dupHcation o f legislation, and, in an era o f globahsation, increased 
consistency across poHtical boundaries (Wehrmeyer et al, 2004). O f  course, com pared to 
process-based controls, regulating products requires a far greater level o f  inform ation on 
risks while assessing the business impacts o f regulation can be far m ore complex.
Addressing the final stage o f a product’s Hfe cycle. Extended Producer Responsibflity and 
the Commission’s Prevention and Recycling o f W aste Strategy (see CEC, 2004a) place 
demands on companies and local authorities to ‘take-back’ certain products®®. This may 
be especiaUy im portant to ensure the correct disposal o f used consumer goods, and any 
subsequent reuse, recovery or recycling. While deposit-refund schemes are sometimes 
used to encourage consumers returning such products (RPA, 2002).
W ith increasing production volumes o f  chemicals predicted for the next 20 years 
(O ECD , 2001a), the economic advantages o f  the costly appHcation o f  recovery, reuse 
and recycHng may prove Hmited unless regulatory controls are pu t in place. Chemical
55 Several companies have operated voluntary take-back schemes prior to regulation for used 
computers (Dell, IBM), cartridges from copying machines (Xerox) or even sports shoes (Nike) 
(OECD, 2001c:ll).
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bans are now being enforced in order to ensure that material recovery and recycling 
targets are actually technically and economically achievable (e.g. EC, 2002a; EC, 2000a).
Pollution from diffuse sources can be effectively tackled by taxing polluting products and 
wastes (RPA, 2002; EEA , 1996). Examples o f chemical taxes include chlorinated solvents 
in D enm ark and Norway (Slunge & Sterner, 2001) and phthalates in articles on the 
Danish market (Jorgensen, 2003). Both the European Environm ent Agency (EEA, 1996) 
and the U K ’s Royal Commission for Environm ental Pollution (RCEP, 2003) suggest 
developing new tax bases for hazardous chemicals. The European Com m ission’s 
Integrated Product PoHcy also proposes the use o f  taxation to prom ote environmentally 
sound practices through supply chains (CEC, 2003c).
2.3.3 Regulatory Decision-M aking
Three basic principles govern national and EU  regulation: subsidiarity, proportionahty 
and precaution. These poHcy instruments allow regulators some flexibihty for regulating 
chemicals, especially with respect to the scientific and technical tools used to  assess and 
legally justify any decision. Fundamentally, it is the principle o f  subsidiarity that enables a 
M ember State to set the level o f protection it deems necessary within its national 
territories. Any regulatory measure m ust however be proportionate®^: (a) it should be the 
option that is the least restrictive to trade (Jans, 2000: 14), and (b) in order to also comply 
with W orld Trade Organisation rules, it m ust also n o t discrirninate®® between products 
produced within different national territories (Weirs, 2002:14-15).
Any national deviation from  EC legislation under national law m ust be notified to  the 
European Commission, which may decide against the legislation. In these cases, the 
European Court o f  Justice may make the final decision on application o f  legal principles. 
A num ber o f M ember States have taken regulatory measures beyond any enacted at the 
EU  level. Cases include Austria’s ban on polybrom inated biphenyls (PBBs), the 
Netherlands ban on mercury in thermometers, and D enm ark’s near total ban on aU uses 
o f lead. In some instances, the Commission has challenged a M ember State’s action 
(Kramer, 2001:47). The m ost famous case was w hen Sweden banned trichloroethylene
5"^ Moreover, any deviation from harmonised legislation is in place, it must actively demonstrate this to 
the Commission, through notification procedures (see CEC, 1999b).
55 In this respect measures to protect human health and the environment should not be confused with 
protectionism that relates to trade.
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(TCE). However, the European C ourt o f  Justice held that Sweden was entitled to the ban 
as proportionahty was respected through a system o f Authorisations (ECJ, 2000).
Any regulatory measure m ust be based on scientific assessment, bu t there is no  provision 
in EC or international law that requires M ember States to conduct a full risk assessment 
prior to taking legislative action (Kramer, 2000; Weirs, 2002:202-203). In other words, 
regulatory measures can be based on hazard if  evidence supports that a negative impact 
on hum an health or the environm ent is occurring. In practice, a causal relationship m ust 
usually be established for substance-specific regulatory action (Kramer, 2000). The 
precautionary principle provides some opportunity to deviate from  this rule, because it 
states that regulation may be based on a substance having a ‘potentially negative effect’ 
(CEC, 2000b: 15). A link between a substance and an im pact rather than a causal effect 
can suffice for taking regulatory action® .^
The EU  definition o f the precautionary principle should be distinguished from  the use o f 
uncertainty factors during risk assessment or margins o f safety during risk management®® 
(CEC, 2000b: 15). Assessment factors account for assumptions m ade during the risk 
assessment process, such as when deriving no-effect levels. Levels o f  safety are further 
used to estabhsh risk hmits based on factors such as variations in exposure levels. W ith 
the use o f assessment factors and other m ethods to analyse and com pensate for 
uncertainty, risk assessment therefore aims to  ‘err on the side o f caution’ w hen assessing 
hazard and exposure data. By comparison, the precautionary principle uses a ‘weight o f 
evidence’ approach to identify and control the probable cause o f  an observed effect. For 
instance, epidewemiological studies may identify a statistical hnk between exposure to  a 
chemical and a negative health effect that has no t been confirmed in toxicological 
studies. In such a case, the precautionary principle may be apphed, especially if  the effect 
may be difficult to measure in toxicological testing. The precautionary principle can 
therefore avoid delays in enacting regulation measures resulting from  timehnes necessary 
to perform  additional testing or conduction further studies.
55 This aspect of precaution is taken as the working definition in the EU. Although three identifiable 
interpretations of precaution exist, they are not mutually exclusive (see Appendix 2.3). It is therefore 
more appropriate to consider various interpretations as ‘aspects’ rather than ‘versions’ o f the 
appHcation of the precautionary principle (Appendix 2.3).
50 Nevertheless some regulators and scientists argue that this distinction is not justifiable (e.g. 
Ashford, 2003:128)!
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2 .3 .4  Regulatory Approaches
In a book on EU  chemical risk management, Calow identifies four approaches to risk 
management; suspicion, ha^rd, technical, and risk-benefit (1997:5). These are categorised 
according to the am ount o f scientific evidence and the am ount o f ‘caution’ involved in 
decision-making as shown in Figure 2.9:
lu sp icion
Am ount of 
Evidence
Teclmusal
Risk-benefit
Am ount of 
Caution
Figure 2.9 Approaches to risk management based on evidence and caution (Calow, 1997:5)
A suspicion-based approach imphes that any evidence o f  a chemical hazard or exposure 
can immediately lead to  regulatory action. O n  the other hand, hazard-based approaches 
focus on the sources o f  a potential risk, attem pting risk reduction by limiting quantities 
o f hazardous material produced and used. For this reason, a hazard-based approach only 
requires that the hazard o f a chemical be identified.
A technical-based approach simply follows the view that risks should be reduced to 
achieve an adequate level o f  safety but does no t require a socio-economic analysis o f  
alternative risk m anagement options. Standards are set according to available technology 
to ensure that certain Margins o f Safety are no t exceeded. Finally, a risk-benefit approach 
bases decisions on the results o f socio-economic and stakeholder consultation.
Figure 2.9 may no t adequately represent the am ount o f  ‘evidence’ required under each 
approach. For instance, identifying the hazardous properties may include or even rely on 
epidemiological and environmental m onitoring data. This data may be greater than the 
am ount o f laboratory-derived toxicological data used to set a technical exposure limit. 
Similarly, as discussed in Section 2.2.2, some Level 1 in vitro mutagenicity testing may be 
m ore reUable than Level 2 in vivo studies for predicting carcinogenity even though Level 2 
data is considered to  be a m ore ‘complete’ dataset. The am ount o f evidence therefore 
depends on how regulators ‘weigh’ different types and sources o f data. Unfortunately, 
Calow’s book neither defines ‘evidence’ nor provides any detailed examples o f  the
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am ount o f data used under these approaches. Nevertheless, the general characterisation 
o f the four approaches does provide a starting point for understanding different types o f 
chemical regulation.
Reasons behind the various approaches may stem from  alternative evaluative 
philosophies or ‘frames’ used by regulators and stakeholders w hen analysing chemical 
risks (Tukker, 2002):
1. The degree o f  confidence in the capability o f mankind to fuUy evaluate risks.
2. The degree o f confidence in technological risk reduction measures and the skilled 
behaviour o f the people who manage these systems.
3. The degree o f  confidence that nature can cope with the consequences o f errors o f 
mankind in risk assessment and risk management.
These ‘evaluative frames’ primarily relate to the scientific risk assessment process and the 
technical ability to manage a risk. By contrast, this PhD  seeks to examine the im pact that 
the different regulatory approaches have on actual decision-making, at bo th  national and 
EU  levels. In other words, how a regulatory action varies in both  the short and long-term  
in terms o f its (adapted from  Checkland & Scholes, 1990:36-39):
^  Efficacy: the ability to control a risk;
^  Efficiency: the speed, practicality, and costs o f  implementation;
^  Effectiveness: the result o f  action in supporting goals or objectives;
^  Equity: the distribution o f  risks and benefits.
Efficacy refers to the scientific and technical ability to control a risk. Interpretations may 
vary between stakeholder groups because levels o f safety depend on compliance. 
Efficiency describes the ease o f  technical and administrative im plem entation and 
m onitoring o f  regulation. It therefore depends on the resources available to regulators 
and stakeholders in meeting regulatory demands which also determine costs o f  
implementation. The effectiveness o f a risk reduction describes w hether it achieves an 
objective or complements an overall risk management strategy. This will vary 
considerably between regulators and stakeholders according to political goals and even 
personal aspirations. Equity revolves around the advantages and drawbacks that 
regulatory action imposes on different stakeholders, such as the distribution o f costs and 
benefits o f regulation. For instance banning a substance wiU be cosfiy to  the producer, 
bu t provide a m arket opportunity to  a company that m anufactures an alternative. In
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term s o f  benefits, d iscontinuing the use o f  a hazardous substance may im prove levels o f  
environm ental o r health  pro tection , b u t only if  it is replaced w ith a ‘safer’ substitute.
T o  illustrate the differences betw een the ‘four E s ’, a hypothetical com parison  o f  tw o risk 
reduction m easures is p rovided  in Box 2.1. T he  im plications o f  b o th  op tions are 
considered for three stakeholder groups: R egulator, Industr\^ T rade A ssociation (TA), 
and N G O  group. It is crucial to  no te  th a t in o rder to  construct the exam ple, the ‘general 
approach to chem ical risk m anagem ent’ for each stakeholder had to  be clearly established 
and defined.
Hypothetical Scenario:
A risk assessment identifies that substance X  is a non-genotoxic carcinogen and presents a risk to 
employees following exposure via inhalation during the use of tlie substance for metal 
degreasing. The regulator, company trade association (TA), and environment non-govemmental 
organisation (NGO) adopt the following ‘general approaches’ to chemical risk management: 
Regulator. ‘Any risk reduction measure that reduces a risk to an acceptable level is appropriate.’
TA\ ‘A risk reduction measure that does not result in a significant decrease in manufacturing 
potential while adequately controlling a chemical risk is acceptable.’
NGO\ T h e  use o f any carcinogenic chemical is unacceptable.’
Risk Reduction Measures:
In order to ensure an acceptable level o f risk, the following two possible risk reduction measures 
are proposed:
Option A use o f Local Exhaust Ventilation (LEV) to minimise occupational exposure via
inhalation during metal degreasing
Option B complete ban on the use o f chemical X  for metal degreasing
The implications in terms o f efficacy, efficiency, effectiveness and equity o f each option to each 
stakeholder are presented in Table 2.2 on the following page.
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In terms o f efficacy, both  risk management options ‘A ’ and ‘B’ can be considered to 
achieve an adequate level o f control for both  the regulator and industry TA, even though 
their approaches to chemical risk management differ. For the N G O , requiring the use o f 
LEVs (option ‘A ’) is inadequate simply due to the view that the technical machinery is 
unreliable. However the N G O  m ight accept that option ‘A ’ can reduce the risk 
sufficiendy if  it operates through a regulatory perm itting and inspection scheme.
Assessment o f the efficiency o f  the measures differs significantiy between the enforcing 
regulator and the companies represented by the TA. The regulator could prefer option 
‘B’, a ban on marketing and use, if  it is applied as a general rather than use-specific ban as 
it would be simpler and cheaper to enforce. Requiring Statements o f Best Practice from 
metal degreasing companies could be a suitable alternative. For the TA, option ‘B’ is 
simply not economically viable. Notice that the N G O  does not have any role in 
implementing ‘A ’ bu t is hkely to assume a proactive engagement in implementing ‘B’.
In terms o f  effectiveness, option ‘A ’ is suitable to  bo th  the regulator and the TA it 
adequately controls risks. However it is no t suitable to the N G O  as it conflicts w ith their 
aim to ban all carcinogens. Furtherm ore, according to  the N G O , option ‘A ’ could set a 
bad precedence for future discussions on the bans o f  carcinogens. Interestingly, a ban is 
acceptable to both  the regulator and the N G O , bu t for two very contrasting reasons. For 
the regulator, option ‘B’ is simply a m atter o f  ensuring adequate risk control, while for 
the N G O  it supports their objective o f banning all carcinogens. Finally, option ‘B’ is 
considered particularly ineffective for the TA because it would go against their approach 
o f ensuring that chemical risks are controlled w ithout significandy reducing industrial 
competitiveness. A ban could set precedence for future decisions to be m ade using this 
option.
Finally, an equitable solution does no t appear to reside in the position o f  any o f  the 
concerned parties. T he impact on employment and risks predom inantiy he w ith the 
workers themselves. Unfortunately, the Trade U nion does n o t appear to have been 
engaged in this debate. W hat if  a workers syndicate jumps in at the last m om ent? I t is 
hkely to adopt a perspective that incorporates some elements o f ah three other 
stakeholder groups.
The above example hlustrates how many factors and actors can enter decision-making at 
a national or EU  level. I t  is therefore perhaps n o t surprising that regulators tend to  adopt
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certain approaches to risk management. Establishing a regulatory approach can provide 
some degree o f  predictability to the position that a regulator will assume on a risk 
m anagement option and the subsequent regulatory outcom e (Munch, 2000). In  turn, one 
would expect that the national approach m ight be characterised according to the 
administrative iufrastrucm re o f a country (Liefferink et al., 1997:2,6). For instance, the 
involvement o f multiple regulatory agencies could require attaining consensus between 
regulators when adopting a regulatory decision that may be avoided by having a single 
chemical regulator. Equally, an administrative network may prom ote certain stakeholder 
interests to the exclusion o f others (Lahusen & M unch, 2000:6).
Figure 2.10 illustrates how  risk m anagem ent interlinks policy, regulatory rules, risk 
management practice and risk reduction strategies. Each factor either directly or 
indirectly influences the others. Descriptions o f  the four factors involved at a national 
level are provided in Appendix 2.4.
Policy
Rules
Practice
Risk Reduction Strategy
Figure 2.10 Chemical risk management: the inter-relation o f policy, rules, practice and risk 
reduction strategies (based on Lahusen & Munch, 2000:6) - Influences are 
indicated in the diagramme by the use o f arrows
Previous research on chemicals policy and regulation identifies the following variables as 
affecting each factor that defines a national approach (Geiser & Tickner, 2003; Lofstedt, 
2003; Lahusen & M unch, 2000; Tukker, 1999; Liefferink et al, 1997:2,6):
■ Legal structures and regulatory adrninistrative infrastructures;
■ Size and significance o f the chemical industry (production, im port, export, use) in 
terms o f  employment and revenue;
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■ Roles, responsibilities, relationships and resources o f the actors involved in 
decision-making, including historical stakeholder group relations and state 
traditions;
■ Social and culmral perspectives involved in deterrnining risk tolerabdity and 
implementing risk management measures.
It is these variables that the research project investigates, and the subsequent implications 
that these national variables ultimately have on  EU  decision-making.
A lthough risk assessment forms the cornerstone o f  EU  decision-making, E U  legislation 
comprises o f a mix o f  hazard, technical and risk-benefit. For instance, the general ban on 
carcinogenic, mutagenic or reprotoxic (CMR) chemicals in consumer products is based 
on hazard'^k Exceptions on the ban o f  cadmium in paints for products coloured for 
safety reasons follows a risk-benefit rationale (EEC, 1991), as does balancing technology 
standards with implem entation cost under the Directive for Integrated Pollution 
Prevention and Control (EC, 1996a). Strict technical control also enters E U  legislation, 
such as the ‘As Low As Technically Possible’ requirem ent for preventing w ork exposures 
to non-threshold carcinogens (EEC, 1990).
I f  France, Germany, Sweden and the U K  do adopt different regulatory approaches, the 
research seeks to  uncover what role these M ember States play in the adoption o f 
different types o f  EU  legislation. It follows that this research m ust first establish w hether 
a M ember State’s regulatory approach is consistent with its approach to  EU  decision­
making. W ith the advent o f  REACH, the question now  also arises as to  w hat effect these 
national approaches may have on the im plem entation o f REACH and w hat im pact wül 
REACH have on national approaches.
2.4 REACH
2.4.1 A New Era for Chemical Control
Described as one o f the m ost ‘controversial’ pieces o f  legislation in E uropean history 
(see Donkers, 2005), the REACH Regulation comprises o f over 130 legal Articles 
supplemented by 17 Annexes and 14 Technical Guidance Docum ents. W hen completed, 
these docum ents will make up several thousands o f  pages o f text; REA CH  is certainly 
the m ost complex single piece o f chemical legislation ever devised (see D onkers, 2005). 
Yet the aim o f REACH is simple; to shift the ‘burden o f p ro o f  from  regulators
These bans appear under points 29,30 and 31 of Directive 76/769 (EEC, 1976b) and are limited to 
category 1&2 CMRs.
55
identifying chemical risks to companies dem onstrating safe chemical use (Christensen et 
al., 2003). In this respect, REACH closely resembles ‘Product Stewardship’ in the 
chemical industry where m anufacturers seek to ensure that their products can be used 
safely and responsibly through the supply chain, including final disposaf^ (END S, 2005).
The precise scope and detail o f  the legislation will depend on (i) the final regulatory 
demands that are subject to regulatory reviews during implementation, (ii) the 
functioning o f  a newly created European Chemicals Agency (ECHA*’^ ) in Helsinki, and 
(iii) the supporting Technical Guidance D ocum ents (ECB, 2006h). Nevertheless, the 
core elements o f  the regulation have long been established. Companies will need to 
submit registration dossiers containing toxicological, use and exposure data for 
substances into a R EA CH -IT (Inform ation Technology) database maintained by the 
Chemicals Agency. It is the level o f  hazard assessment and the extent o f  m andatory data- 
sharing between companies necessary for Registration that have been the focus o f 
negotiation between the European Commission, the Council o f Ministers and the 
Parliament (see Defra, 2006). As this Section o f the PhD  will begin to uncover, risk 
m anagement decision-making remains largely unexplored.
A round 30,000^"  ^ substances manufactured^^ or im ported above 1 tonne per annum^*^ will 
be covered by REACH. In response to current deficiencies in the level o f  data contained 
in Safety D ata Sheets, substances classified as ‘dangerous’ or identified as ‘very persistent 
and very bioaccumulative’ (VPVB) m anufactured or im ported by a company at over 10 
tonnes per annum  in the EU  m ust also have detailed safety measures com m unicated 
according to specific chemical uses iu an A nnex to SDSs entitled ‘Exposure Scenarios’. 
A lthough Exposure Scenarios will be based on risk assessment results already conducted 
under existing legislation, such as the Chemical Agents Directive (EC, 1998) and 
Integrated Pollution Prevention and Control (IPPC) (EEC, 1996a), it m ust cover all 
‘intended uses’ through a specified branch o f  a supply chain. U nder REA CH  the results
In 2004/2005, the Head of Cefic’s Responsible Care programme expressed the opinion that 
REACH could have been avoided if the chemical industry had been more active with product 
stewardship programmes (ENDS, 2005).
^  This acronym distinguishes the Agency from the European Court o f Auditors (ECA).
With the inclusion of isolated intermediates and the possibihty of variations in substance definitions 
due to impurities or differences in composition, the actual number of substances subject to 
registration could be substantially higher.
The REACH legal text refers to chemical production as ‘manufacture’.
References to tonnages in REACH apply per legal entity — in other words, a company can reduce 
its legal requirements by dividing tonnage between multiple legal entities. However, regulators will 
prioritise regulatory reviews (for Evaluation, Restrictions and Authorisation) based on aggregate 
tonnage.
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o f  such ‘Chemical Safety Assessm ents’ will need to be docum ented as ‘Chemical Safety 
Reports’ (CSRs).
A n Exposure Scenario can be as wide or specific as a company perform ing a risk 
assessment deems necessary. The advantage o f a generic Exposure Scenario is that it 
covers a range o f uses; however this may result in some over-protective risk reduction 
measures being implemented. In comparison, a specific Exposure Scenario can clearly 
delineate how to control exposures from  distinct uses or target potential high-exposure 
uses that require particular safety measures. A specific Exposure Scenario may therefore 
require a m ore in-depth risk assessment.
REACH formally introduces the concept o f ‘adequate control’ in E U  chemical law. 
Traditionally, the term  ‘adequate control’ has been used to refer to good practice in the 
workplace. REACH now redefines ‘adequate control’ in the form  o f risk m anagem ent 
measures detailed in an Exposure Scenario necessary for the control o f  hazardous 
properties. Through a set o f  systematic procedures, risk m anagem ent measures m ust be 
selected to reduce exposure below which any adverse effects are likely to occur to  health 
or the environm ent (i.e. a D N E L , D M EL or PN EC). There is however now significant 
debate as to whether the concept o f  adequate control can apply to non-threshold 
carcinogens and mutagens, endocrine disruptors, PBT or VPVB substances (e.g. HSE, 
2006:3; Defra, 2005b:3). Industry may need to  dem onstrate that exposure to  these 
substances is always avoided or rninirnised, as currendy specified in Annex I o f  the 
REA CH  Regulation and subject to  a European Commission review by 1 June 2008.
U nder REACH, downstream users will need to  contact chemical producer or im porter to 
make uses known. A m anufacturer or im porter will then be required to register that use, 
unless it decides to discontinue supply. Alternatively the downstream user can 
independently notify the European Chemicals Agency o f  an intended use and the 
corresponding Exposure Scenario.
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Volume o f  substance 
manufactured or imported 
(per manufacturer/importer)
Approximate 
number o f  
substances
General testing  
requirements
Phase-in periods 
for existing  
substances
1 - 1 0  tonnes per annum 18000
Annexes VI-VII
11 years
10 - 100 t.p.a. 5000
Base-set 
Annexes VI-VIII
11 years
100 - 1,000 t.p.a. 2600
Level 1 
Annexes VI-IX
6 years
> 1,000 t.p.a. or 
known CMR^^ >1 t.p.a. 
known PBT L I00 t.p.a
2700
900
130
Level 2 
Annexes VI-X
3.5 years
Table 2.3 Registration deadlines and general testing for existing substances
T o cope with the large num ber o f  existing substances, Registration deadlines for existing 
substances wTl generally apply according to tonnage (Table 2.3). Substances already 
identified as CMR prove an exception, and m ust be registered during the first phase. As 
o f N ovem ber 2005, the European Parliament and Council o f Ministers agreed to  extend 
this requirem ent to include potential PBT and VPVB substances (classified as R 50/53 
Very dangerous to  the environm ent’) that a company produces or im ports at above 100 
tonnes per annum  (Defra, 2005b; EP, 2005). In  order to  facilitate data exchange between 
companies, a Pre-Registration phase has been devised to run between 1 June 2008 and 
1 Decem ber 2008. Companies, including any relevant stakeholders that possess data on a 
given substance, m ust then form a Substance Inform ation Exchange Forum  — to share 
data. Manufacturers and importers can then subm it joint registration dossiers via a form  
o f  consortium. The objective o f sharing data is to minirnise the duplication o f  animal 
testing and reduce Registration costs. A company will be able to ‘opt-out’ o f  sharing 
certain confidential data or submitting inform ation jointly if  it is too costly; sharing o f 
vertebrate animal test data relevant for a registration wtil however always be obligatory.
M ember States wiU be responsible for reviewing the registration dossiers. Evaluation 
consists o f checking registration data and assessing w hether further test or exposure data 
m ust be generated by industry, in the form o f  targeted risk assessments'^^. As with current
Approximately 6/7 of the approximately 900 known CMRs are oils, tars and other crude 
petrochemical-derivatives and will not be subject to detailed regulatory review (see Defra, 2005b; EC, 
1976).
There are several exemptions or reduced requirements that include: polymers, intermediates, and 
substances or specific uses that have already undergone risk assessment.
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chemical legislation, testing requirements become m ore elaborate as the quantity o f a 
substance produced or m arketed increases, with test requirements specified in several 
Annexes o f the REA CH  Regulation (Table 2.3 — num ber o f  substances based on Defra, 
2005b; Pedersen et al, 2003 and Tyle et al, 2002). REA CH  will however allow companies 
to perform  lower levels o f  testing, if  evidence indicates that testing is no t necessary. This 
can be driven by data indicating that either; (i) a substance is no t hazardous or (ii) there is 
only low exposure, for instance due to the application o f  safety measures. In this way, 
REACH wiU no t always m andate that a D N E L , D M EL or PN E C  be established and that 
‘adequate control’ be dem onstrated for every single substance, endpoint, and possible 
population or ecosystems. Even w hen evidence indicates that a substance is hazardous, 
companies may have the option o f ensuring that exposure is avoided or minirnised rather 
than having to determine a D N E L , D M EL or PN EC.
REACH presents a major change to the approach to  the generation o f hazard 
assessment data. Although the testing requirements follow the same general principle o f 
increased data according to  production volumes as under current legislation, three crucial 
variations exists. First, there is a focus on the use o f  in vitro and in silico test systems. 
Second, testing requirements can be ‘waived’ on the basis o f  predicted low hazard or 
exposure. Third, REA CH  requires companies to dem onstrate ‘why’ there is a ‘need’ for 
vertebrate animal testing before conducting any such tests. Companies m ust also use a 
‘weight o f evidence’ approach that qualitatively combines and considers multiple sources 
o f  data when justifying a need for further testing. The extent that REA CH  wül actually 
achieve these changes to existing risk assessment practices wül largely depend on the 
development and validation o f these ‘intelligent’ or ‘integrated’ assessment strategies 
(Combes, 2005), especiaUy at the international level (Pedersen et a l, 2003).
Any chemical substance and use that is identified o f  being o f regulatory concern during 
Evaluation wül be subject to  either an Authorisation or Restriction process depending on 
the relative priority o f  the need to implement measures to control a given risk; the 
rationale is that higher-level risks wül be subject to Authorisation process. The exact 
criteria for potential candidates for Authorisation have n o t yet been defined bu t these 
‘substances o f very high concern’ wül include CMR, PBT, VPVB, sensitisers and 
endocrine disruptors. Industry wül have the opporm nity to  com m ent on any proposed 
regulatory measures. Decisions on the granting o f Authorisations wül further divide 
substances according to two routes:
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(1) substances that can be ‘adequately controlled’ because a clear D N E L  or PN E C  
can be established and an application for authorisation dem onstrates that 
exposure is below this D N E L  or PN EC ;
(2) substances where authorisations depends on a socio-economic justification o f 
continued use because a safe ‘threshold’ for exposure (i.e. a D N EL) cannot be 
established or ensured (e.g. non-threshold CMRs, PBT and VPVB substances).
Both the ‘adequate control’ and ‘socio-economic’ routes requite that a company perform  
an analysis o f possible alternative substances and technologies. I f  a ‘suitable alternative’ 
exists, a company m ust then propose a substimtion plan which wiU influence the time- 
period that an authorisation is granted.
A wide range o f  stakeholders can contribute to Authorisation decision-making process 
by submitting comm ents to  the European Chemicals Agency. O ther than stating that 
substitution m ust be ‘technically and economically feasible’ and reduce overall risks to 
both  hum an health and the environment, the text o f REA CH  does not specify the details 
o f how the Authorisation process will work or w hat a substitution plan should contain; 
such details have been left to the RIPs and the functioning o f the Agency that m ust still 
be completed or formed, respectively.
2.4.2 Uncertainties in  the New System
Uncertainties in the new system and costs o f  Registration are likely to cause a 
rationalisation o f chemicals on the EU  market. The num ber o f discontinued substances 
may be as high as 2 0 % for low value and low volume products*^^ due to costs and the 
hum an resources required for Registration alone, i.e. regardless o f degree o f  risk that a 
substance may pose (RPA, 2003b:9). The corresponding num ber o f  discontinued 
preparations and articles may be significantiy higher. Problematically, REACH does no t 
provide a mechanism to prevent the rationalisation o f  safe products. For many 
downstream companies, conform ing to  REA CH  could becom e very difficult simply due 
to the high num bers o f  chemicals they use (approximately 50% use between 100 to  1,000 
different substances each year) (RPA, 2003a). Some companies, such as those that do no t 
specialise in chemical use, may no t even have the resources or capacity to check w hether 
their chemicals are registered, let alone comply with any Registration requirem ents (RPA 
& Statistics Sweden, 2002).
This figure corresponds to approximately 2% of all substances manufactured or imported above 1 
tonne per annum in the EU (Canton & Allen, 2003).
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Initially, it was proposed that substances contained in articles would only need to be 
registered 11 years after enactm ent “if during normal and reasonably foreseeable 
conditions o f  use and disposal the substance may be released in sufficiently high am ounts 
and in such a way as to adversely affect hum an health or the environm ent” (CEC, 
2003a:71). As their EU -counterparts may already have had to  register the substance, this 
timehne may particularly advantage companies im porting articles into the EU  market. 
The European Council o f  Ministers therefore proposed that Registration o f substances 
in articles follow the same phase-in periods as for substances and, for operability, the 
Council considers that this should only apply to substances ‘intended’ on being released 
from  articles (Defra, 2005b). Any substance that is identified as a potential candidate for 
Authorisation (i.e. a ‘substance o f  very high concern’) and is present in an im ported 
article wiU need to be ‘notified’ — i.e. the Agency will need to  be inform ed o f  its presence 
in the article. Furtherm ore, the legal text allows the Chemicals Agency to  request a fuU 
registration o f any substance in an article on a case-by-case basis.
So REACH has become m ore evenly balanced in terms o f  its requirem ents for 
substances m anufactured in the EU  and substances intentionally released from  articles 
that are im ported from  outside the EU . However, non-EU  producers o f  articles wül no t 
need to register aU the raw materials and processing chemicals used during production, as 
their EU-counterparts wül need to do. There is also a m ajor question on w hat constitutes 
‘intentional’ release, how  im ports wül be m onitored and enforced, and how  the Agency 
wül execute its given powers.
2.4.3 Decision-m aking under REACH
The REACH regulation wül require many risk m anagement decisions to be m ade within 
relatively ‘short’ periods o f  time (Deloitte & Touche, 2002). The brevity o f  periods may 
in fact be very significant to  industry and become a bureaucratic nightmare. As with 
existing legislation, decision-making under REACH wül be largely dependent on w hether 
existing envitonmental, occupational and consumer legislation is sufficient to control any 
newly identified risks. O n the other hand, chemicals risks wül continue to be identified 
through exposure m onitoring data under other pieces o f  legislation, such as the 
Chemicals Agent Directive, IPPC or the W ater Framework Ditective (EC, 2000b).
Under REACH, chemicals wül also continue to be restricted, banned or authorised under 
several pieces o f  different legislation, including product-specific legislation such as the
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Toys Directive, Construction Products Directive and Food Contact Material Directive 
(EC, 1988a,b,c - respectively). M ost regulatory provisions regarding environmental, 
occupational and consumer protection respectively fall under the legal bases o f  Articles 
175, 138 and 153 that only provide minimum standards (see Steiner & W oods, 2003:481). 
By contrast REA CH  falls under the scope o f  Article 95, which seeks to preserve the 
internal m arket while taking hum an health and the environm ent into consideration. 
REACH therefore applies ‘harmonising’ standards which Hmit the potential for M em ber 
States adopting m ore stringent measures according to the ‘subsidiarity principle’ (Section 
2.3.3). In  order to  avoid overlaps, the REACH regulation requites that the European 
Commission perform  a review on the interaction between REACH and other pieces o f 
legislation by 2 0 1 2 .
2.4 .4  Potential Improvem ent to Health & the Environment
There is Httie doubt that the identification and control o f  hazardous chemicals is 
necessary to protect hum an health and the environment. A n assessment o f  the 
occupational health benefits o f REACH estimates that improved chemical risk 
assessment and risk management can reduce com pensation for worker-related illness by 
between €18 and €54 biUion over a 30-year period (RPA & BRE, 2003). The long-term  
benefits o f im proved environmental protection resulting from  the identification o f  
hazardous chemicals under REACH (e.g. avoided costs for perform ing environm ental 
remediation) can easily result in savings o f hundreds o f  müHon Euro per substance (RPA 
& BRE, 2003). Based on W orld Bank estimates that chemicals and chemical pollution 
causes between 0.6 and 2.5% o f diseases in developed countries, the European 
Commission calculated a €50 bilHon saving on health and medical care within the E U  
over 30 years could result if  REACH can reduce the occurrence o f disease by 0.1% 
(ChemSec, 2004:17).
However, there is always the danger that REA CH  just becomes an administrative burden 
to  companies and that the updated Safety D ata Sheets simply end up being stored in a 
filing cabinet. The studies on the benefits to health and environm ent do no t consider 
how  REACH can be implem ented to provide efficient or effective risk com m unication 
or risk management. Identifying a dangerous chemical is only a small part o f  the risk 
management process, and the Authorisation process wiU be limited to  a very small sub­
set o f ‘high concern’ substances (CEC, 2003a; Deloitte & Touche, 2002). Safeguarding
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hum an health and the environm ent will ultimately depend on how REA CH  is 
implemented.
2.4.5 Business Impacts o f REACH: Cry Wolf?
A great deal o f controversy surrounds the business impacts o f  REACH. Environm ental 
N G O s argue that the chemical industry is “Crying W o lf’ over the potential negative 
impacts that the regulation wül have on EU  businesses (ChemSec, 2004). N G O s support 
this assertion with the fact that the cost estimates for implementing the current REACH 
proposals only represent around 0.05% o f the EU  chemical industry’s annual turnover o f 
around €400 bülion (ChemSec, 2004). In  turn, the costs to downstream  chemical users 
represent less than 1% o f their total m rnover o f around €425 billion (ChemSec, 2004).
Evidence suggests that it is no t uncom m on for industry to present ‘over-estimations’ o f 
the costs for regulatory compliances on industry (ChemSec, 2004; Haq et al, 2001). The 
concerns o f the chemical industry over REACH have been severely ham pered by two o f 
their own studies. First, a study commissioned by the Germ an Chemical industry 
Federation (VCI) that predicted a severe effect o f the regulation on G erm an G D P  (by 
several percent) and employment figures (by around one hundred thousand) (ADL, 
2003) was challenged by a group o f economic experts gathered by the G erm an 
Environm ent Agency for its extrapolation o f micro-economic estimates (based on a 
num ber o f  sub-sectors) to predict national economic impacts (see NCM , 2004). A simüar 
study commissioned by the French Chemical industry Association drew comparable 
conclusions for the French economy (Mercer & NERA, 2004). But the m ethods used for 
the French industry report are confidential, and the results have been rejected by French 
G overnm ent sources (NCM, 2004). Subsequently, the European Commission rejected 
the validity o f  both studies (NCM, 2004).
The predicted costs and benefits o f  the legislation vary to such an extent across 36 key 
regulatory impact assessments that, according to  the Enterprise and Industry 
Commissioner G ünter Verheugen, “it is scarcely possible to come to [any] conclusions” 
(EurActiv, 2004). Surprisingly, no official regulatory smdy has examined the variation o f 
costs across companies or the sub-sectors o f the chemical industry, let alone o f  other 
manufacturing sectors!
An investm ent company concerned with the potential negative business im pact o f 
REA CH  therefore commissioned the Centre for Environm ental Strategy to evaluate the
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company-specific costs for 19 EU  chemical firms. The study found that cost-turnover 
ratios vary by a factor o f 20 above and below the ‘averages’ cited by Environm ental 
N G O s and the European Commission™ (Waygood et al, 2006). Variations occur due to 
the type and quantity o f  a chemical product produced and its final end-market. 
Controversially, the European Commission does recognise that REACH wiU result in the 
collapse o f a num ber o f smaller chemical companies, especially those producing a high 
proportion o f  low vo lum e/ low value chemical (Canton & AUen, 2003). Larger 
companies can be expected to survive better than SMEs due to their (i) larger resource 
base, (ii) ability to  operate economies o f scale, and (iii) abihty to  distribute any reduced 
product margins across wider product portfolios (CEC, 2003d). National and EU 
‘Helpdesks’ wiU therefore be estabhshed to assist SMEs with regulatory comphance 
(Defra, 2005b).
In  order to  prom ote the international competitiveness o f  the EU  chemical industry and 
encourage innovation, the REA CH  proposal:
■ increases the current threshold for testing o f  new substances from  10  kg to 1 tonne;
■ increases the threshold in place for scientific Research and D evelopm ent (R&D) 
exemptions from 100  kg to 1 tonne;
■ extends P rocess/P roduct Orientated Research and D evelopm ent (PPORD) 
exemptions from one to three years, up to a maximum o f  five years.
O ne study often quoted by environmental groups, conducted by N ordbeck and Faust 
(2002), argues that chemical regulation provides impetus to innovation^k I t also 
stipulates, as does the Commission, that the decreased requirements in E U  legislation for 
low tonnage substances, R&D and PPO R D  exemptions com pared to the current system 
for new substances will prom ote innovation. However, this argum ent is flawed:
1. D ata quoted by N ordbeck and Faust’s was incorrectly sourced from  a previous study 
conducted by Fleischer et al (2000) which would otherwise indicate that regulation 
hinders innovation (Fleischer, 2003).
2. The availability and use o f existing substances iu the innovation o f  new substances is 
no t considered.
3. The resource allocation o f  R&D expertise to Registration comphance may 
compromise future process or product innovation.
Because this business impact assessment covered large chemical companies, it assumed that 
companies have most data already available for Registration. Therefore costs may be significantly 
more, especially for SMEs (Waygood et al, 2006).
The study compared the rate of new substances placed on the market in EU, US and Japan.
64
REACH will however offer companies new market opportunities™ (e.g. W aygood et al, 
2006). By encouraging companies to  adopt Value pricing’ that incorporates product 
supply guarantees and various other forms o f service provision (Oldham & Votta, 2003; 
Pflug & Rudiger, 2003), REA CH  may present many chemical companies with the 
opportunity to move away from  being principally reactive to com petitor prices and raw 
material costs (DB, 2003:23-24).
There is no study available that examines how REACH could be devised or implemented 
in a m anner to prom ote innovation in the chemical sector. Decision-making under 
REACH wül need to address this lack o f company and sector-specific business impact 
assessment data. In particular, regulators wih need to account for the distribution o f 
business m anagement risk between companies, across sectors and through supply chains. 
Otherwise the financial and m anagem ent hurdles created by Registration under REA CH  
may becom e even m ore pronounced w hen issuing Authorisations and Restrictions.
2.5 Conclusions
Regulatory risk management is no t a purely scientific, technical and legal exercise; it is a 
pohtical process that involves careful management o f individual and group interests in 
the face o f  pubHc concern over chemical risks. Regulation is an iterative process o f 
devising and implementing regulation to attain pohtical goals. While views o f  the 
effectiveness and equity o f  a regulatory option will largely depend on the pohtical 
position adopted by any given actor, the roles o f national regulators and stakeholder 
groups wUI determine the efficacy and efficiency o f  implementing a risk reduction 
measure.
REACH offers a potential solution to the risk assessment o f  existing chemicals b u t does 
n o t provide any answers on how  to better manage a chemical risk once it has been 
identified. There is always the possibhity that REA CH  compromises the abihty for 
regulators and companies to  achieve any major improvements in safeguarding hum an 
health and the environment. The m am m oth scope o f  REA CH  may simply present a 
complex bureaucracy to regulators, companies and stakeholders that redirect resources 
away from the management o f  high-level risks. Future regulatory decision-making whl 
need to compensate for the limitations o f  the substance-by-substance and tonnage-based 
approaches adopted under REACH. Moreover, regulators wih need to contend with the
For instance, one major EU company aheady anticipates increasing service sales revenue by around 
5% during the initial phases of REACH (Waygood et at., 2006).
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fact that while Restrictions and Authorisations are only two regulatory control options, 
exactly how  REACH will interact with other legislative frameworks is uncertain.
Increasing international competition and poor pubhc perceptions could jeopardise the 
sustainabihty o f  the EU  chemical industry. REACH is a once in a hfetime opportunity 
and the stakes are high. W hether REA CH  seals or opens the coffin for many EU 
chemical businesses will depend on the finer details o f its implem entation, which appears 
to be in the hands o f the EU  M em ber States, the European Commission and the new 
European Chemicals Agency.
There is surprisingly httle research on national approaches to  chemical regulation and the 
impact that countries have on EU  regulation. Yet, it is precisely these aspects o f 
regulation that will affect the costs and benefits o f implementing REACH. A first step to 
investigating REACH therefore requites examining national regulatory approaches and 
the impHcations that M ember States have on EU  decision-making. The next step m ust 
consider the extent that different approaches can continue to operate under REACH. As 
a final step, the research m ust estabhsh the degree o f national approach ‘harm onisation’ 
necessary to ensure efficient and effective risk m anagement under REACH.
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Chapter 3 - M ethodology
-learning. -
the kind o f  ignoranee distinguishing the studious 
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
3.1 Research Design
During a traineeship at the European Commission in 2002, I observed decision-making 
between M ember States to be a process o f  conflict rather than collaboration. Delays 
resulting from  a lack o f  consensus-formation troubled me. It was not so m uch the costs 
incurred to taxpayers caused by lengthy negotiations that spurred m e to  research EU  
decision-making, it was the impHcations that delays in enacting regulation have on health, 
the enviconment and industry. T hat same year I was fortunate enough to secure P hD  
funding from  the U K  Engineering and Physical Sciences Research Council and set ou t to 
investigate how  EU  decision-making could be improved.
In Chapter 2, the Literature Review exposed aspects o f  risk management under REA C H  
that wHl depend on national poHcy, rules and practices. Therefore, in addition to tracking 
developments with the REACH legislative text, the methodology had to contend with 
changes to poHcy and practice at bo th  national and E U  levels. A framework for EU  
decision-making that does no t account for such variables would certainly be rejected by 
M ember States or the European Commission.
Interviews were selected as the primary m ethod for data collection. In  the four subject 
M ember States, key regulatory officials and stakeholder organisation representatives were 
asked questions on national chemical risk m anagement and their views o f  E U  regulation. 
A Pilot Study conducted between January and M arch 2004 confirmed that interviews 
could generate sufficient data to characterise the national approaches and relevant EU  
decision-making processes. However, w hen analysing national poHcy and practice, 
interview data needed to be supplemented and vaHdated by incorporating Hterature 
references relating to (Section 2.3.3):
■ Historical stakeholder group relations and state traditions;
■ Size o f chemical industry (production, im port, export), employment, revenue;
■ Social and culmral factors shaping risk tolerabüity and influencing the 
implem entation o f  risk m anagement measures.
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M ethodologies rehaut on observation, such as cultural theory, were no t considered 
suitable for investigating the roles and relationships o f such a large num ber o f  actors (e.g. 
Gross & Rayner, 1985). Lack o f access to EU or M ember State decision-making 
processes also hindered the possibhity o f  performing observational studies. M oreover, a 
m ajor aim o f  the research was to gain an understanding o f  past activities and events in 
order to gain insight into current and future regulatory practices.
Com pared to questionnaites, interviews avoided the need for respondents committing 
significant time to providing answers in written form. Questionnâmes were also not 
deemed appropriate because specific responses can require clearance from  administrative 
hierarchies within organisations. W ithin the context o f this PhD  research project, 
compared to interviews questionnaires would create particular uncertainty in terms o f 
interviewee response rate and time.
O n the other hand, a drawback o f interviews resulted from  the time and travel necessary 
to m eet with participants. Even within a single country the relevant organisations were 
geographicaUy dispersed, thereby restricting the possibhity o f  conducting group 
interviews. Consequently, the choice o f  interviews as a research m ethodology limited the 
num ber o f surveyed countries. However, the selection o f countries in terms o f  their 
influence on EU  decision-making and regulatory styles justified the research design.
In total 36 interviews were conducted (4 in France, 10 in Germany, 10 in Sweden, 10 in 
the U K  and 2 EU  N G O s) with 27 organisations involved in chemical risk m anagem ent 
(hsted in Appendix 3.1). Five interviews consisted o f multiple respondents (2 or 3) and 
four interviews only consisted o f  short specific questions relevant to the organisation™. 
As I am fluent in French and proficient in German, language was no t a limiting factor for 
conducting interviews and gathering relevant research hterature in the subject M em ber 
States^ '^^ .^ The use o f interviewees therefore avoided the need to create form al and 
detahed multilingual versions o f  the questionnaires.
N otes on interviewee responses were summarised and categorised according to  ten 
distinct subject areas on national and EU  chemical risk m anagement covered by the
In these cases, the interviewees had expressed an unwiUingness to fuUy participate in the research 
because their speciahst knowledge limited their ability to answer aU the research questions.
All interviews in France were conducted in French. Although only one interview was performed in 
German, my proficiency in the language facihtated reaching a mumal understanding during other 
interviews conducted in Enghsh.
AU interviewees in Sweden appeared confident in conducting the interviews in Enghsh and aU 
relevant Swedish reference materials were available in Enghsh.
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interview questions (Section 3.5). Responses were then compared and validated in a 
process referred to as ‘cross-checking’ (Section 3.6). In order to investigate the business 
impHcations o f implementing EU  legislation, the results from  12 interviews with Safety, 
Health and Environm ental managers from  eight multinationals in six industr}^ sectors 
were incorporated into the data set. This research was conducted in coUaboration with 
W ehrmeyer et al. (2004) with the intention that it could be used for the purposes o f this 
PhD project. The results from these interviews were simply organised according to three 
topics areas, which included corporate views on REACH (Section 3.5).
The final objective o f the research project was to develop a framework for decision­
making under REACH. Theoretically, applying the framework should result in a simple 
and predictable set o f regulator}'^ options to control the use o f these dangerous chemicals. 
It was therefore decided to test the practical operabihty framework using risk assessent 
results for 33 chemicals under regulatory review. The potential for the adoption o f the 
framework at the EU level was also gauged by comparing various elements o f the 
framework with the different national regulatory approaches.
An overview o f the research m ethodology is shown in Figure 3.1. A brief explanation 
corresponding to each stage o f the project follows in Table 3.1. The strengths and 
limitations o f the research design are presented in Section 3.8.
Interviews 
Data Set 1
Cross-Checking
Systems Framework 
• (Chapter 5)
National Approaches 
(Chapter 4)
Data Organisation
Framework Evaluation •
Industry Responses 
Data Set 2 
Wehrmeyer et al. 2004
Figure 3.1 Overview of the research methodology — analytic processes shown in grey
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3.2 Analytical Framework
In order to investigate the national approaches, the research project adopted a ‘soft- 
systems’ analytical framework. Originally developed by Checkland & Scholes (1990), this 
p^pe o f methodology uses engineering principles to examine social, political or economic 
phenom ena (Figure 3.2). In engineering, a system is defined as a process in which an 
input is transform ed’ into an output. There are always a num ber o f actors involved in 
the process, as well as a num ber o f operational constraints. Applying this approach to 
chemical risk management would require the identification of:
■ The input in terms o f past, present & future chemical risks;
■ The output in terms o f the consequences o f risk management activities aiming to 
achieve chemical safep^ (e.g. effectiveness & equips);
■ I 'h e  actors involved in risk management (e.g. stakeholder associations, regulators);
■ The constraints o f science, technology and society (e.g. risk identification, efficacy 
o f risk management control risks, tolerability o f  risk). . i " ■
Input:
Risk
Output:
Safety
System
Constraints:
Legal, Scientific, 
Fxonomic, Social
Actors:
Roles, 
Responsibilities, 
Relations, Resources
Process:
Risk Management 
Decision-Making & 
Implementation
Figure 3.2 Soft-systems analytical framework (adapted from Checkland & Scholes, 1990)
The objective o f risk management can therefore be seen as process to ‘transform ’ nsk 
into safety. This process varies from implementing technical legal requirem ents to 
communicating risks through information campaigns. Based on previous system 
definitions articulated by Checkland & Scholes (1990), the project form ulated the 
following concise description o f the risk management system:
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For ^  c/'gwzW r^/z/g/o^ <^ //Z'/'oFAfj a
C0///7/Q/ ar^ r?jy()o;zJzF/? ^ r  <7<fW(ÿ)z«g (:z/ZAf rfr^ W;/cAo/  ^ /o
^&wzW jcÿ'g^ . F6f r^oogj-j- z/zroA/fj rozztizAryAo/z 0/  iczfzzAj^ c & fz^ zzzfgFz;^
zzj'j'gj'jTzzfzz^ , zza/zozza/ ^oA' ,^ g:\rzjAz:^  /^ zjAzAozz, o^^aAozzj zzzzzAr E C  Azw, ZT^ z/Az/ory 
z^ /95j7z%/cAzzTz, j/aAgAoAAr rzzAzfj & cozzofZTzr, zzzzA /Ag loAo-gcozzozizzzf zzz^zzr/ 0/  zi^ zzAzAozz.
Parallels between the soft-systems analytical framework and a constrained relativism are 
evident when comparing Figure 3.2 to Figure 1.1(b) in Chapter 1 — reproduced as 
Figure 3.3. According to the soft-systems approach, actors and system constraints form  
the ‘feed-back loops’ that determine ‘reahp^’ in terms o f chemical risk and safety (see 
Figure 3.3). This thesis therefore considers the impact that different national actors and 
sytem constraints have on risk m anagement processes at both  national and EU levels.
^  A p e a l  WorltfS, / ‘O bserva- A
The real world is not directly 
accessib le . W hat is ‘o b se rv ed ’ is1 I a y_ \ tie n s’ J a  ’world" that is a  function of the
'  Real World
i__^  / r i e a !  W orldN  / ‘O bserva- A
real world and an  input of the  
observer. T he resulting local 
feed-back  loops imply a  
historically determ ined ‘reality’. 
Different ‘o b se rv ers’ th u s  m ay 
live in different ‘worlds’; none  of
"""M . b ( tien s’ J th e se  is m ore true than  the  other.
Figure 3.3 Constrained relativism (taken from Tukker, 1999:21)
In each o f the four countries, regulatory admimstrations and stakeholder associations 
were selected for interviews according to their active participation in national and EU  
decision-making processes^'’. These actors were investigated in terms o f their roles, 
responsibilities, relationships, and resources using the following definitions (adapted 
from Cramer (1998) and Mintzberg (1989)):
Role: The division o f tasks for risk m anagement between the actors.
Responsibility: The power relations between the actors with regards to nsk
management.
Relationship: The communication between the actors.
Resources: The mtemal & external resources (technical, scientific, political) available to
the actors.
These organisations, and the relevant staff representatives, were identified from EU and national 
régulatop'^  authority documentation, such as publicly available reports and consultations.
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The research investigated the potential for negotiation and compromise between the 
actors. The project also examined the influence that regulators and stakeholder groups 
have on the efficacy, efficiency, effectiveness and equity o f implementing any risk 
reduction strategy (Section 2.3.4). Ultimately, the tolerabihty o f any risk reduction 
strategy depends on such group dynamics (Sections 1.2  & 2.3.4).
The soft-systems analytical framework facilitated the comparing and contrasting o f  
national approaches, as well as interviewee perspectives o f  EU  decision-making and 
REACH, Altogether the results o f these processes form ed the basis for proposing a 
framework for decision-making under REACH.
3.3 Interview Selection
As it was no t feasible to conduct interviews with representatives o f  all national 
stakeholder associations and regulatory authorities, organisations were selected to 
represent the broadest areas where chemical risk assessments identify that risk occurs, 
specifically:
■ E nvkonm ent (including hum an health via the environment),
■ Occupational Safety,
■ Consum er Health.
In each o f  the surveyed countries, at least one stakeholder organisation was selected from  
each o f  the following groups: chemical industry trade association, worker trade union and 
environm ental/ consumer N G O . Although other m anufacturing sectors and even 
retailers have a significant role to play in many aspects o f  risk control, their roles and 
responsibilities in chemical risk management were identified from  the data collected from  
interviews and literature searches. For instance, chemical industry trade associations and 
envkonm ental N G O s are involved with wide cross-sectoral chemical m anagem ent issues 
(ChemSec, 2005a).
Stakeholder associations were identified from  publicly available regulatory authority 
documentation, such as reports and consultations. I f  there was m ore than one possible 
organisation o f  equal relevance that could be interviewed within a given category (i.e. 
environment, occupational, consumer), the organisation was selected according to 
personal contacts or physical (geographical, temporal) accessibility. A part from  one
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exception^^, all regulators and stakeholders contacted expressed a keen interest to 
participate, frequently stating that the topic o f risk m anagement warrants research 
investigation.
3.4 Interview Technique
A semi-structured interviewing technique was used to  allow interviewees sufficient 
flexibility in articulating their responses while ensuring sufficient topic coverage for the 
subsequent analysis. Interview questions simply acted as guides or probes, based on a 
‘funnelling’ technique (see Minichiello et a l, 1995:84):
■ The general wording and structure o f the interview changed according to how 
the individual interviewees responded during the course o f the interview 
(Minichiello et al.., 1995:80), so interviewee answers were allowed to  run on when 
relating to another question area.
■ Transitions were used to refocus the inform ant’s attention onto a certain topic or 
issue, usually accomplished by linking the inform ant’s previous answer to the 
relevant topic o f interest (Abrahamson, 1983:339).
■ Questions were reformulated and probing questions used to  elicit m ore detailed 
or specific information beyond the original response (Minichiello et a l, 1995:85).
The interview questions needed to  address the research questions, bu t were elaborated 
and defined following the Literature Review. Specifically, the questions needed to cover 
ten broad topic areas relating to policy, rules, practice and experiences with official risk 
reduction strategy processes at national and EU  levels (as described in Section 2.3.4 and 
defined in Appendix 2.4). These ten topic areas were anticipated as rninimising potential 
overlaps between interviewee reports o f national and EU  dimensions while being 
sufficiently wide to group variations in interviewee responses.
I National Dimensions
1. Policy, Administrative Structures and Decision-Making
2. Actors (Roles, Responsibilities, Relations, Resources)
3. Risk M anagement Options (Voluntary Agreements, Taxes, etc.)
4. Risk Reduction Strategy (RRS) Process
5. EU  Decision-Making (Implications at the National Level)
6 . Responses to REACH (Preparing for REACH)
Only one organisation, a Swedish environmental NGO, appeared unwiUing to participate. Emails 
were not returned and relevant members of staff remained inaccessible despite several attempts to 
make contact by telephone.
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II  E U  D im en sio n s
7. Commonalities and Differences between M ember States
8 . Obstacles and O pporm nides for Future EU  Regulation
9. EU Risk Reduction Strategy (RRS) Process
10. Responses to REACH (Recent Developments, Fum re Decision-Making)
Interview questions and technique were tested during a Pilot Smdy with two regulators 
from Germany, two from  Sweden and one from the UK. A copy o f the findings from 
the Pilot Smdy was sent to the G erm an intendewees and the results were discussed at a 
subsequent meeting. The response from the regulators to the Pilot Smdy was ver}  ^
positive and did not identif}' any weaknesses in the research methodology. However, the 
Pilot Smdy identified the following necessary revisions to the interview questions;
■ In-depth questions on budgetary resources and number o f staff available within an organisation 
should be avoided. The remit o f practically every organisation interviewed covers specific 
aspects o f risk assessment and management that are not directly pertinent to the research study 
(pesticides, detergents, etc.). Questions on resources resulted in total budgets and staff 
numbers for both pertinent and non-pertinent activities, limiting any potential for country 
comparisons. Respondents also required a disproportionate amount o f time in answering these 
questions.
■ Questions to regulators on self-evaluative practices should be hmited because interviewees 
responded with reference to specific obligations and duties under national and EC legislation 
that is otherwise easily accessible.
■ Interview questions should focus on the most pertinent issues relevant to that organisation, as 
identified in the hterature review. Less directly relevant questions should be left to the end o f 
the interview.
The final hst o f questions and guiding probes is included in Appendix 3.2, corresponding 
to a typical interview lasting between 45 and 75 mins. Generally, the interviews began 
with questions relating to the general roles and responsibihties o f the national actors. 
Interviewees were then asked questions on the general resources and relationships 
between the various actors. Finally, the interviews investigated decision-making at the 
EU level.
AU questions were carefuUy constructed so as not to influence the interviewee response. 
Interviews should essentiaUy act as a one-way process, because researcher bias can be 
m ore easily introduced in a two-way process o f communication (Oppenheim, 1992:65). 
Interviews were also constructed and conducted so as to avoid confrontation and 
chaUenge, aUowing the interviewees to respond freely. M ost interviews were conducted
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between January 2004 and March 2005 at the organisation’s headquarters; five interviews 
were conducted over the telephone w hen scheduling meetings proved difficult. It was 
found that interviewee responses over the telephone tended to be shorter and therefore 
less detailed, even w hen using follow-up probes.
The research was conducted in accordance with the British Sociological Association’s 
Statement o f Ethical Practice with regard to inform ed consent, anonymity and 
confidentiality. Results o f data collected from  the interviews are presented in the form  o f 
general statements resulting from the analysis. In order to respect anonymity concerns 
expressed by several o f  the interviewees during the Pilot Study, there is no  use o f 
quotations'^ and aU individual interviewee names are treated as confidential; therefore 
only the name o f  the organisations have been published.
3.5 Initial Analysis
Although soft-systems analysis provided an over-arching framework for organising and 
interpreting data, it was also necessary to  follow a m ethodology to extract and validate 
information from  the interview data sets. As with any research, the m ethodology needed 
to be reproducible and easily verifiable. N o t only is this necessary for checking the 
accuracy and validity o f the findings, bu t other researchers should be able to follow the 
methodology, for instance, if  other countries were to be added or com pared to  the 
analysis.
Interviews were recorded on audiotape bu t n o t transcribed due to  time and cost 
considerations^^. Instead, the interviewee responses were summarised into descriptive 
phrases and paragraphs. In many instances, interviewees provided detailed or convoluted 
descriptions o f  risk management processes that they deemed necessary in order to 
communicate an idea or statement during the interview. This high level o f  data facilitated 
the summarising and grouping o f responses, bu t is n o t detailed in this thesis. N otes taken 
during the interview were later supplemented and reviewed by taking further notes w hen 
playing back the tape recordings o f  the interviews.
Several interviewees also did not feel confident with being quoted in English.
From a transcript performed during the Pilot Study, a 90 minute interview took approximately 8 
hours to transcribe and 2 hours to edit so as to be grammatically correct. As 36 interviews were 
conducted, this would constitute 11 weeks of constant work (assuming a 40 hour working week). 
Professional services available at, a cost of around 60 pounds per interview would have exceeded the 
annual research budget which must also cover for travel expenses, attending conferences, etc.
76
To facilitate the interpretation and presentation o f data, interview responses under each 
o f the ten topic areas listed in Section 3.4 were sorted into a num ber o f  sub-categories 
(i.e. ‘subjects’). In  some cases, the sub-categories are unique to a country; in other cases, 
they appear as recurrent themes across all four countries®^. This facilitated comparisons 
between interviewee responses.
A t this point, results from  interviews conducted as part o f  research by W ehrmeyer et al 
(2004) on implementing EU  environm ental legislation were inserted into the data pool. 
These interviews were perform ed in spring and summer 2003 with 12 corporate EHS 
staff from  8 multinational companies spanning 6 industry sectors (chemicals, 
pharmaceuticals, electrical engineering, mechanical engineering, food and drink, and 
public dom ain products). It was decided that this data set covered many o f  the same 
issues covered by the research project and were organised according to corporate 
responses to current EU  regulation, REA CH  and future EU  regulation.
The interview notes are available from  the author upon request, extracted from  the core 
data set on a case-by-case basis. For the purposes o f  the PhD  viva, the complete set o f 
notes was made available to the examiners as a separate Annex to the thesis.
3.6 Interviewee Response Validation - Cross-Checking
T o achieve a high degree o f validity, data collected from several sources were com pared 
and cross-checked (Titscher et a l, 2000:94; Minichiello et a l, 1995:94). Answers from  
respondents were checked against:
1 . other interview data;
2 . sourced references produced by the respondents during interviews to  support their 
statements;
3. background information on the actor organisation (e.g. background docum entation, 
policy documents, and position statements) and previous research studies.
I f  an interviewee expressed uncertainty as to the validity o f  h is/h e r response, the data 
were om itted from the research findings. Any information provided by the interviewees 
that was outside the scope o f the study was excluded, for example:
■ inform ation pertaining to risk assessment no t directly relevant to the research;
■ information on chemicals outside the scope o f  the study, such as pesticides.
Note that techniques of discourse analysis that measure the frequency of words used or evaluate the 
association between ideas expressed by interviewees were not suitable due to variations in interviewee 
expertise and knowledge, as well as interview structure (e.g. Titscher et al, 2000:55-73).
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W here discrepancies occurred following any o f  the above procedures, either (a) the notes 
were checked by listening to the interview recordings again, (b) the subject m atter was 
specifically examined in further interviews with other interviewees, or, (c) the research 
study results m ade these existing differences explicit. (The degree o f  cross-checking is 
indicated in the interview notes.) A lthough interviewee responses were frequently 
reviewed using the tape recordings and several points needed to be clarified during 
subsequent interviews, such as the relationship between certain actors, no  problem s in 
the m ethodology resulted from  the cross-checking exercise. Any perspective that was 
only expressed by one or two interviewees or that could no t be supported by references 
in the literature was explicitly stated in the research findings.
3.7 System s Framework
A four-step m ethodology was devised in order to develop a framework for EU  risk 
m anagem ent decision-making under REACH. This process is shown in Figure 3.4:
Data Collection for D eveloping Framework
Step 1 Step 2 Step 3
Interviews RRS* TGD** 
& Restrictions
REACH Legislation  
& RIPs***
Identification & 
categorisation of elements 
necessary forframework
Criteria and decision­
making processes 
according to categories
Criteria and decision­
making processes 
according to categories
Actor roles and 
responsibilities for 
national and EU risk 
management
Relevance and 
implications of actors 
for EU decision­
making
Identification of 
methods for 
supporting actor 
responsibilities
Problems with 
current regulatory 
processes
What processes have 
been followed, why 
the problems may 
have occurred
Identification of how 
regulatory processes 
may change under 
REACH
Problems anticipated 
under REACH
Potential obstacles 
with implementing 
the current TGD 
under REACH
Potential solutions to 
obstacles
Improvements to 
national & EU risk 
management
Identification of 
structural changes to 
the TGD
Identification of 
decision-making 
structures
Framework
Evaluation
Step 4
RRS reports
Testingframemrk 
categories & decision­
making processes
Necessity for national 
versus EU action
What outcomes could 
result from using the 
framework
Avoidance of potential 
obstacles and 
improvements to the 
TGD
Opportunities for 
streamlined decision­
making
Figure 3.4 Overview of the step-wise process for developing and testing the framework
*RRS = Risk Reduction Strategy
**TGD = Technical Guidance Document (CEC, 1998)
***RIPs = REACH Implementation Projects
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A fter following the general research methodology for data collection and analysis (Step 1) 
a framework for EU decision-making under REACH was developed using the current 
Technical Guidance Document on the Development and Selection of Risk Reduction Strategies (CEC, 
1998) (Step 2). This Technical Guidance D ocum ent (TGD) is a tool that M ember States 
had previously already agreed upon bu t predates REACH. Being over 100 pages long, it 
is rather cumbersome to use and has no t been revised since its publication in 1998. Part 
o f  developing the framework therefore involved producing a new and updated 
streamlined version o f  this guidance document. Because a soft-systems approach was 
used as a structure to analyse EU  risk m anagement (i.e. inputs, outputs, actors, 
constraints and feedback loops), the framework for decision-making under REA CH  is 
referred to as the ‘Systems Framework’.
Interviewee responses to questions on the current T G D  and official EU  Risk Reduction 
Strategy process proved fundamental to developing the Systems Framework. In  
particular, the research focused on problem s experienced with existing EU  decision­
making structures that could remain under REACH. Decisions taken under Ditective 
76/769 (EEC, 1976a) were incorporated into the framework by establishing chemical 
risk criteria that have previously warranted EU  restrictions (Step 2). Guidelines from  the 
Risk Reduction Strategy T G D  were also extracted and condensed according to categories 
o f chemical risk criteria. Interviewee responses were then com pared to the regulatory 
requirements o f REA CH  and any relevant draft reports or guidance from  the REACH 
Implem entation Projects (RIPs) to  identify potential limitations in the European 
Commission legislative proposal (Step 3). Finally, the operability o f  the Systems 
Framework was tested using 28 completed EU  Risk Reduction Strategy reports^^ and a 
further 5 chemicals also under regulatory review^^ (Step 4). The Systems Fram ework was 
also evaluated by considering how  it meets actor demands and system constraints o f  EU  
decision-making. The process for developing and evaluating the framework is described 
in Chapters 5 & 6 .
Summaries of the Risk Reduction Strategies for 28 substances published in the Official Journal of 
the European Union were supplemented by Risk Assessment reports (ECB, 2006c; EC, 2003b; EC, 
2004a; EC, 2002b,c,d; EC, 2001b,c; EC, 1999b).
A further 5 chemicals (bisphenol A, deca-bromodiphenyl ether, medium chained chlorinated 
paraffins, phthalates and trichloroethylene) were included due to information provided by regulators 
during interviews or available in referenced literature (e.g. ECB, 2006c; de Bruijn et al, 2003; KemI, 
2003a; CEC, 1999a).
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3.8 Research Strengths & Limitations
The rationale o f the research project presented in Chapter 1 explained the selection o f 
France, Germany, Sweden and the U K  (Section 1.6). Evidence suggests that France, 
Germany and the U K  may seek future co-operation on chemical matters. Immediately 
prior to the legislative proposal for REA CH  in O ctober 2003, the governments o f 
France, Germany and the U K  issued a joint communiqué to the European Commission 
stressing the importance o f maintaining the international competitiveness o f  EU  industry 
under REACH (TRI, 2003).
Recent preparatory activities for the im plem entation o f REA CH  further support the 
relevance o f  the choice o f  countries. Regulators from  France, Germany, Sweden and the 
U K  were four o f the seven countries^^ to have participated in a Strategic Project on 
REACH Testing®"  ^ (SPORT) o f the Registration and Evaluation processes o f  REA CH  
(Ahlers et a l, 2005). In  short, these countries appear to be some o f the m ost active in 
past, present and future EU  chemicals policy. The major exception appears to be the 
Netherlands, which has developed a very detailed national chemicals policy o f  its own 
(TK, 2001) which it is implem enting in parallel to REACH (VROM, 2004). It can 
therefore be expected that the Netherlands wiH use its policy to  influence the 
developm ent o f the REACH regulation. For this reason, aspects o f the D utch policy 
have been contrasted to REA CH  during the presentation o f  the research findings 
(Chapter 5).
Arguably, Italy could have replaced France as the fourth country. Like the Netherlands, 
Italy has a strong chemical industry and may therefore be active in E U  decision-making 
processes. Italy also holds an equal num ber o f  votes as France, Germany or the U K  in 
Qualified Majority Voting system, twice that o f  the Netherlands. A lthough Italy offers 
the advantage o f possibly representing a regulatory style o f southern countries, language 
barriers would have been problematic. M oreover, no t a single publicly available chemicals 
policy position paper appeared to be available from  the Italian governm ent at the start o f  
the research project in O ctober 2002.
While Sweden’s approach to chemicals policy closely resembles other nordic countries, 
especially due to the strong role o f the N ordic Environm ent Council (Geiser & Tickner,
The other principle countries involved in SPORT were Finland, Italy and the Netherlands.
^  Note that SPORT focused on risk assessment evaluation and did not examine regulatory risk 
management decision-making for Restrictions and Authorisations.
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2003), the environmental policies o f  France and the U K  have been placed in the same 
categories as southern EU  countries (see Section 1.6). Recent Accession Countries have 
very small chemical industries (Section 1.6) and any regulatory concerns on the 
administration and enforcem ent o f REA CH  o f France, Germany, Sweden and the U K  
may simply be anticipated as being m ore pronounced for these countries (Chapter 4). 
G erm an chemicals policy may prove particularly influential on eastern European 
countries due to its geographical proximity coupled with its large chemicals production 
(Lees, 2004). A ltogether France, Germany, Sweden and the U K  are expected to be 
representative o f m ost EU  M em ber States. This proves particularly im portant w hen 
evaluating the potential for the Systems Framework to be adopted at the EU  level 
(Chapter 6).
D ue to time constraints, only 4 interviews could be conducted in France. This may create 
a relatively limited understanding o f chemical regulation in France. However, given the 
am ount o f  data collected on EU  decision-making during the interviews in Germany, 
Sweden and the U K  and m ade available by W ehrmeyer et al (2004), it was concluded that 
only 4 interviews in France would probably no t comprom ise the ability to develop a 
framework for EU  decision-making.
While conducting the interviews, it became apparent that many regulators were becom ing 
increasingly busy preparing for REACH. This limited the options available for evaluating 
the Systems Framework. There was little recom pense to offer regulators or stakeholder 
representatives in return for completing questionnaires on various aspects o f the 
framework or participating in post-fram ework interviews. Interviewees already presum ed 
that the research findings would be circulated among certain M ember State regulators 
and officials o f the European Commission. Similarly, organising a small workshop to 
discuss the research findings was deemed too challenging, especially as hosting such an 
event would require additional funding.
The research findings were disseminated to the interviewees, certain m em bers o f  the 
European Commission, and the relevant European Parliament committee rapporteurs. In  
addition, the Systems Framework was form atted and submitted as a short docum ent to 
the REACH Implem entation Projects (RIPs) responsible for developing Technical 
Guidance Docum ents for Restrictions and Authorisations. Any response received was 
considered in terms o f  the overall contribution o f  the research project. As o f  D ecem ber 
2006, the few comments received have been supportive o f  the research; there does n o t
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appear to  be any occurrence o f  errors in either the research m ethodology or findings 
(Chapter 7). Regulators and stakeholders are however very occupied with preparatory 
activities, so the fact that only a num ber o f  comments have been received in response to 
the findings should not be considered as reflecting the level o f  interest in the research 
project, which continues to attract attention — e.g. during REA CH  presentations and 
workshops that I give as a consultant. M oreover, several aspects o f  REA CH  that the 
research examines have yet to be reviewed by the European Commission (e.g. Sections 
2.4.1 & 2.4.3)
A major limitation o f the m ethodology arose from  the restricted access to  national and 
EU  documents; REACH is a highly topical issue that is still under constant discussion 
and development. However, I found that meeting with regulators and key stakeholder 
representatives helped keep the research ‘up-to-date’ with the latest regulatory 
developments. As the research findings conclude, regulatory attention continues to focus 
on the risk assessment rather than risk m anagement processes o f  REA CH  (Chapters 4 & 
5). Targeting the risk m anagem ent aspects o f implementing REA CH  has therefore 
enabled the findmgs to contribute to future policy, technical guidance and the 
functioning o f the future Chemicals Agency (Chapter 7). A summary o f  the research 
limitations is presented in Table 3.2 on the next page.
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3 9  Conclusion
The soft-systems analytic framework facilitated the organisation o f the research project. 
To provide robust research, the research design used several techniques to check the 
validity and reHabiht}'  ^ o f the m ethodology and subsequent research findings. Wlule the 
interview questions followed ditecdy from the Literature Review, the collection and 
organisation of data focused on developing answers to the three main research questions. 
The tire sis structure presents the final research findings according to these questions:
Chapter 4 TSIational Approaches’
^  How does chemical risk management differ between die Member States and why?
Chapter 4 TSlational AppfÔaches’ - & - Chapter 5 ‘Systems Framework:
^  How do the different national approaches affect EU decision-making?
Chapter 5 ‘Systems Framework - & - Chapter 6 ‘Testing Framework:
^  Wliat framework for chemical risk management emerges firom the research?
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C hapter 4  - N ation al A pproaches
-  influence -
in politics, a visionary ‘quo’given in exchange for a substantial ‘quid’
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
Introduction
France, Germany, Sweden and the U K  vary considerably in terms o f the size and 
structure o f their chemical industries, regulatory authorities and stakeholder associations. 
Consequently, there are few similarities between the roles and relationships o f  the actors 
involved in chemical risk m anagem ent across the four countries. Data collected from  the 
interviews with the regulators and stakeholder association representatives indicate that 
many inefficient and ineffective regulatory practices at the national level may continue 
under REACH. In fact, many interviewees expressed the opinion that REA CH  could 
intensify current regulatory inefficiencies while creating new hurdles to  m anaging 
chemical risks at the national level. O n  the other hand, investigating the national 
approaches has revealed a num ber o f ways to improve chemical regulation at bo th  
national and EU  levels. A critical conclusion is that each country could benefit from  
exchanging and learning from  other national approaches. Altogether, the findings 
presented in this Chapter lay im portant groundwork for developing a fram ework for 
decision-making under REACH.
The Chapter begins with a description o f  each country’s chemical industry (Section 4.1) 
and an overview o f  the national approaches (Section 4.2). Exploring how and why 
national regulatory authorities and policy styles differ (Sections 4.3 & 4.4) enables an 
analysis o f  the strengths and weaknesses o f each approach and the im pact that these 
M ember States have on EU  decision-making. The research identifies that understanding 
how a country wiU implem ent REACH requires an in-depth examination o f  the social 
and cultural contexts o f national chemical regulation (Section 4.5). I t  is only after 
performing this investigation, that the Chapter is able to conclude on the effect that 
REACH is having on the national approaches and how  national approaches may change 
in the fumre (Sections 4.6 & 4.7).
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4.1 Chemical Landscapes
Contributing approximately 17% m ore to national GDP^^ than the other three countries, 
Germany is only one o f  a few EU  countries where the value o f  chemical exports exceeds 
imports®^ (Sura, 2004; Hentschel, 2003). M ost other E U  countries, including France and 
the U K  have approximately equal trade balances (CIA, 2006; UIC, 2005). Although the 
chemical industry in Sweden accounts for approximately 25% less o f the national 
m anufacturing value-added than it does in France, Germ any or the UK, its contribution 
to national G D P is approximately the same as in France and the UK. O n  the other hand, 
Sweden has a consistent slight trade deficit in chemicals^^ (Sura, 2004; P& K, 2003; Kem I, 
2000). Sweden’s population also only num bers approximately 1 /10  that o f Germany and 
1 /7  that o f France or the U K  (Eurostat, 2004).
A large num ber o f chemical SMEs operate in France, Sweden and the UK® .^ This means 
that the num ber o f  approximately 10,000 enterprises^^ operating in the U K  chemical 
sector is around 15% greater than the num ber in Germany even though its turnover is 
m uch smaller. The U K  also has 25% m ore industrial sites listed on the European 
Pollution Emission Register (EPER) than Germany — 2,397 and 1,836 respectively (CEC, 
2004b)^‘^. These num bers are higher than the approximately 8,000 enterprises operating in 
France and 1,277 facilities listed on the French EPER . W ith one o f the smallest average 
num bers o f employees in the EU , the Swedish chemical industry comprises o f around 
2,250 companies, and there are only 200 EPER-Hsted sites.
Even though there is a major variation in the num ber o f companies operating in the 
chemical sector between the four countries, the national percentages o f  the 
manufacturing workforce frequently handling dangerous substances (and infectious
The value added generated by the chemical industry contributed 1.4% to GDP in Germany 
compared to 1.2% in the other three countries — when excluding pharamaceutical products (CIA, 
2006; UIC, 2005; S - SI, 2003a; P&K, 2003).
Other EU countries with a largely positive trade balance o f chemicals in 2002 were Belgium, the 
Netherlands, and Ireland. France and the UK generally only have small positive balances (UIC, 2005; 
Sura, 2004) and the UK has a deficit when including rubbers and plastics (Sura, 2004).
In 2002, Swedish (exports — imports) /  (exports + imports) equalled 8% which is much lower than 
the trade deficit for Cyprus (85%), Latvia (72%) and Greece (62%) (Sura, 2004).
The average number o f employees in chemical enterprises is around 20 in Sweden, similar to Italy, 
Cyprus, Poland and Slovenia. By comparison the average is around 80 in Germany, 50 in France, and 
40 in the UK (Sura, 2004).
This number of enterprises includes chemical distributors and separates larger companies into their 
operational sub-divisions based on facilities.
^  Recall that the EPER covers larger companies across manufacturing sectors with high emissions o f 
certain pollutants (Section 2.4).
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agents) are broadly comparable. Sweden and Germany are a few percentage points lower 
than the EU 15 average (16%), whereas percentages are slightly above EU average for 
France and the U K  (EW CO, 2000). W orkers frequently inhaling chemical vapours and 
fumes in each countr)'^ are also aU around the EU  15 average o f 22% (EW CO, 2000). 
Total exposures o f the workforce to carcinogens appear consistent across the EU 15 at 
around 20% (Bunke, 2004).
Basic
Organic
Basic
Inorganic Specialty & Fine Trade Balance
France High Low Medium Approx. equal
Germany High Low Medium Export
Sweden Medium Medium Medium Im port
UK Medium Low High Approx. equal
Table 4.1 Qualitative descriptors of national chemical industr}:- profiles
- Based on data from Sura, 2004; Cefic, 2004b; D  - Sticba et ai, 2000; S - P&K, 
2003; KemI, 2000; F - UIC, 2005; RF, 2000; UK - CIA, 2001
A qualitative comparison o f each country’s chemical industry activities is given in Table 
4.1, which broadly compares turnovers and trade balances. France and Germany 
primarily produce basic organic chemicals whereas U K  m anufacturing is based on higher 
value specialty and fine chemicals. Sweden’s industrial activities are spread across the 
three sub-sectors.
Due to a rising demand for their exports and a greater pricing power in basic chemicals 
than m ost specialty and fine chemical products^^ (Milmo, 2005; see also DB, 2003:23), 
the French and Germ an chemical industries have managed to increase turnover and 
value added in the last decade^^ (based on CIA, 2006; UIC, 2005; Cefic, 2004a,b; SI, 
2003a,b; P&IC, 2003; Hentschel, 2003; CIA, 2001; O E C D , 2 0 0 1 a :lll; O E C D , 1999:321). 
Swedish and U K  industries have not been perform ing so well; overall growth has 
stagnated over the last five or so years^^. AU four countries do however face increasing 
international pressure, which has already resulted in a general decline o f the growth rates
Specialt}  ^ and fine chemical producer profit margins are often squeezed between price increases in 
basic chemicals/raw materials and large industrial/consumer customer demands for low prices (DB, 
2003:23).
‘^2 Data from the OECD or Eurostat on turnover and value added are insufficient to compare annual 
percentage changes over the last decade across the countries due to missing data points or differences 
in definitions of the chemical industrie
This fact is often masked in published statistics by the inclusion of pharmaceutical sector in 
aggregated data reports.
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in the EU  chemical industry over the last decade (Cefic, 2004a; Hentschel, 2003; O E C D , 
2001a:27-31).
Simply as a result o f  the num ber o f companies operating in the chemical sector, one 
would expect that regulating chemicals is relatively easy to  co-ordinate, harm onise and 
regulate across Sweden and difficult in the UK. While this may be true, each national 
regulatory approach also differs due to historical and cultural reasons. Ultimately each 
approach seeks to safeguard hum an health and the environm ent while sustaining the 
international competitiveness o f its national chemical and m anufacturing industries. 
There are however a num ber o f  advantages and drawbacks to each approach that only 
partly depend on the size and structure o f the industry.
4.2 Regulatory Approaches
France, Germany, Sweden and the U K  exhibit contrasting approaches to  chemical risk 
m anagement. France and Germany predominantly operate through prescriptive 
regulation based on technical standards (France - Borgards, 2000:73; Germany - O E C D , 
2001 d: 114; Cremer & Fishan, 1998:56). Results from  the interviews'"^ indicate that the 
wider political debates on chemicals policy in France and Germany are thereby generally 
avoided, as is the need for conducting detailed socio-economic analyses o f  risk 
m anagem ent or policy measures. In comparison to  a technology-driven approach, 
Sweden’s risk m anagem ent strategies focus on pollution prevention, especially by 
advocating the substitution principle (Lofstedt, 2003; W ahlstrom  & Lundqvist, 1993). 
T he analysis o f the interviewee responses found that by adopting a hazard approach to 
risk management, Sweden also avoids the need for perform ing socio-economic analyses. 
A lthough assessments o f  the costs o f alternative risk m anagem ent measures enter the 
regulatory equation at the plant-level in Sweden (Mont, 2001), interviewees reported that 
these are hardly present w hen setting Swedish chemicals policy objectives. In stark 
contrast to the other three countries, the U K  takes a risk-benefit approach that relies on 
socio-econom ic analyses o f  alternative policy or risk m anagem ent options (RPA, 
1998:13-14; Lowe & W ard, 1998:24).
To create a complete and in-depth understanding of the national policies and practices, the 
interviewee responses have been combined with publicly available literature, such as policy documents 
and research studies. Summaries of the interviews are included in a separate Annex, available upon 
request. Overviews of the national policies in Appendix 4.1 provided a further source o f material that 
has been incorporated, and referenced, in the research findings.
The following sections o f this Chapter will explore the national regulatory approaches 
and how these approaches have evolved over time. Contrasts between the national 
approaches are m ost evident by the fundamental differences in the roles o f the national 
actors (an overview o f the findings are shown in Table 4.2). The resulting relationships 
between regulators and the stakeholder groups sun^eyed in this research will also be 
examined (indicated by shading in Table 4.2).
France Germany Sweden UK
Regulators
Technical 
regulation aimed 
at protection 
through 
comitology
Technical 
regulation aimed 
at protection 
through 
comitolog):
Technical 
regulation 
aimed at 
prevention
Kisk-benefit
regulation
through
consultation
Industry Consultation l  echnical support lechnicalsupport Consultation
Trade Unions Technical
support
Cost-benefit 
approach through 
consultation
Technical 
support and 
policy 
consultation
Cost-benefit
approach
through
consultation
Environm ental/
Consumer
NGOs
Consultation
Inform
consumers
Influence 
companies and 
inform  
consumers
Consultation
Table 4.2 Primar)  ^roles and relationships o f  the national actors
Shading qualitatively represents relationships between organisations and regulatory 
authorities, or between regulatory authorities: darker shading indicates comparatively 
higher level o f  conflict
France - Technical Regulation based on Statistics
Prior to REACH, France is the only one o f the four countries that does n o t appear to 
have had any national chemicals policy debate. A centralised French governm ent guides 
aU aspects o f policy and decision-making. French authorities perform  in-depth risk 
assessments that feed into defined administrative responsibilities for highly structured 
technical implementation. Founded within strong social security^ and industrial insurance 
schemes, statistics on occupational health and industrial accidents guide risk m anagem ent 
activities. After direct risks to humans resulting from industrial activities or accidents, 
consumer protection places second in terms o f priority; environmental protection or 
poUution prevention from industrial or product emissions holds relatively little weight. In
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fact, it was only in 2005 that an environm ental charter was introduced into the French 
constitution^^ (FBD, 2005).
Flistorically, consum er regulation has focused on direct risks to the general public so the 
environmental and indirect hum an health consequences o f product use have only been 
regulated through waste regulation (FR, 2000:4.1.3). Environm ental protection is 
otherwise controlled through industrial and hazardous waste regulation, which can easily 
neglect the contribution o f environm ental emissions from products and smaller 
companies — especially if  these m anufacturing sites are no t included within statistical data 
collecting schemes. Although the French governm ent is highly centralised, interviewees 
described how a considerable level o f  decentralisation occurs for regulatory enforcement. 
This provides regulators with some flexibility for a m ore risk-benefit approach at local 
levels based on technical and economic considerations for industrial activities and waste 
management. The risk-benefit approach at a local level is further facilitated by the use o f 
industrial accident, occupational safety and envitonmental emission statistics to guide 
broad policy objectives.
Germany - Technical Regulation based on Standards
O f the four countries, Germany takes the m ost legalistic and technical approach to 
regulating chemicals. Preference for com m and and control measures in G erm an 
environmental regulation are often explained by the desire to secure a ‘Rechtsstaat’ 
(translated as a law -based’ state) after W W II and the dominance o f lawyers in G erm an 
public administration (Andersen & Liefferink, 1997:19). Federal technical standards are 
seen as a tool for achieving a level playing field across the Lander (Andersen & 
Liefferink, 1997:19). Interview responses indicate that the availability o f  technical and 
scientific resources from  predominantly large chemical companies and large insurance 
institutions facilitates setting regulatory standards^*^. A focus on charges on chemical 
emissions (O EC D , 2001d:66) and insurance schemes (Schwarze, 2001) then provide the 
incentives for companies to adopt beyond-compHance (i.e. preventive) practices.
In addition to  product standards, best available technology, emission and occupational 
exposure limit values, Germany uses technical regulations to  establish alternative
Basically, the charter establishes that the citizens have the right to live in a healthy environment and, 
together with the State, have a responsibility to protect ecosystems in addition to public health.
55 With around 150 companies each employing more than 500 employees, German chemical 
companies average the largest in employee size in Europe (Sura, 2004).
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chemical and working practices^^ (Rühl et al, 2002). G erm an regulators interviewed often 
stressed that the legal obligation for substimtion under the EC Chemical Agents 
Directive (EC, 1998) feamres strongly in G erm an risk management. By limiting the 
application o f substimtion to the workplace, Germany has avoided the complex issue o f 
assessing and weighing the Hfe cycle impacts o f alternative chemicals in bo th  industrial 
processes and products^^. M ore recently, Germ an regulators have experimented with 
creating a Hst o f ‘recom m ended’ dyes for the use in the textiles industry selected 
according to hazard criteria rather than full Hfe cycle assessments. A lthough the product 
Hsting resulted in a very positive response from  chemical users, recent tight budgetary 
constraints have Hmited the fumre developm ent o f similar schemes.
Sweden - Hazard Regulation based on Bans
A history o f transboundary poUution sets the background to Sweden’s chemical concerns 
(for a brief overview — see KronseU, 1997). While emissions arising from  international 
chemical production continue to be o f concern, Swedish chemicals poHcy is increasingly 
focused on preventing diffuse emissions and direct health risks arising from  (mostly 
imported) consumer products (CPC, 1997). Interviewees asserted that the com bination 
o f a strong environmental governm ent and powerful Trade Unions has resulted in 
Sweden adopting a precautionary approach to chemical risk management in the 
workplace. Since 1970, unHke theit G erm an or British counterparts, Swedish Trade 
Unions have been em powered to  stop dangerous w ork practices pending Labour 
Inspectorate decisions (Walters, 2002:112). Results from  the interviews indicate that 
action on banning a chemical is far m ore easily enacted in Sweden than France, Germany 
or the U K , even if  an official risk assessment indicates a need for further testing.
Although a hazard-based approach acts as a guiding principle behind Swedish chemical 
risk management, exposures and risk characterisations stUl enter the risk assessment 
process. It is simply that, in some cases, a hazard combined with a certain use can suffice 
for identifying a need for immediate and stringent regulatory action. I f  a carcinogen 
present in an article presents exposure to consumers and an alternative less hazardous
5"^ For example, rules 602 to 619 of the Technical Rules for Hazardous Substances (TRGS) pubhshed 
by the Federal Ministry of Economics and Labour in the Federal Labour Gazette concern ‘restriction 
on use, substitutes and substimtion of processes or technology’.
5® Technical guidance specific to substimtion of chemicals in the German workplace does however 
incorporate environmental hazard classifications as part of its selection criteria (TRGS rule 440; refer 
to previous foomote).
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substance that perform s the same function is available, Swedish regulators would 
certainly aim to ban the use o f  the carcinogen. In such a case, Swedish regulators do no t 
see the need for conducting an in-depth evaluation o f the num ber o f persons that may 
contract cancer or the resulting business impacts o f implementing a restriction. Arguably, 
avoiding just a handful o f  cancer cases would outweigh the costs to industry, which, in 
any case, can substitute the chemical. In other words, Swedish regulators view such a 
decision-making context as no t necessitating a quantitative cost-benefit analysis. By 
prioritising regulatory actions on chemicals that present irnrninent risks, the implication is 
that the effect o f  such bans on the perform ance o f  m anufacturing processes or final 
products should be negligible w hen com pared to the overall benefits to health or 
enviconment.
Despite its hazard-based approach, Sweden stiU sets occupational exposure limits for 
m ost dangerous chemicals, even if  they are extremely hazardous to  hum an health. 
Sweden also regulates through setting environm ental quality standards for hazardous 
substances even though this is seemingly contradictory to its valued goal o f establishing a 
‘non-toxic’ enviconment, free o f ‘m anm ade’ chemicals, by 2020^^ (KemI, 2003b;9; M E, 
1998) (Appendix 4.1).
UK - Risk-Benefit Regulation based on Negotiation
Comparatively, the research identifies that U K  regulators and companies are given the 
highest degree o f  flexibility in considering local environmental, social and economic 
conditions. Each regulatory administration may develop its own chemicals policy (e.g. 
EA, 2003; D ETR , 1999). It is argued that the range o f specialists and administrations, 
with a mix o f  disciplinary skills and experiences, involved in U K  environm ental policy 
creates networks for a wide range o f  organised societal interests to express their voice 
(Munch, 2000:160; Rawchffe, 1998:53). To accom modate different approaches, 
preference for objective rather than prescriptive regulation underpins the U K  risk-benefit 
approach (see also Jordan, 1998:183). W ith multiple regulatory agencies at local and 
national levels, responsibilities for im plem entation are further divided across the 
devolved administrations o f England, N orthern  Ireland, Scotland and Wales. Choosing 
environmental quality standards above rigid centralised emission limit values has 
historically emerged from its decentralised regulatory strucmre coupled with profiting
55 Swedish chemicals policy recognises the ability o f organisms to degrade or detoxify most harmful 
chemicals; the terms ‘non-toxic’ and ‘free of manmade chemicals’ are not given detailed definitions.
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from  opportunities for the dilution o f chemicals released into rivers w hen they reach the 
sea (Andersen & Liefferink, 1997:6).
Divided responsibility and shared decision-making am ong the large num bers o f  U K  
regulatory administrations tends to require detailed assessments o f all the implications o f 
a given national policy or regulatory measure (see also Rawchffe, 1998:54). Recent 
experiences with risk management appear to have reinforced the U K  risk-benefit 
approach. As an example, a U K  regulator explained that the need for conducting an 
extensive in-depth evaluation o f the use o f certain brom inated flame-retardants resulted 
from  a clash between detailed regulatory requirements under chemicals and fire- 
protecdon law, which were no t found under other EU  national legislation^®* .^
Socio-Economic Analysis & Stakeholder Consultation
T he four national approaches vary considerably in terms o f  how  the regulatory 
authorities evaluate the socio-economic consequences o f  regulation, particularly with 
regards to stakeholder consultation. The two French regulators interviewed expressed the 
view that their colleagues have httle experience at perform ing socio-economic analysis on 
chemical matters. In comparison, G erm an regulators described avoiding socio-economic 
analyses because the results are always based on a large num ber o f  assumptions and 
therefore easily subject to pohtical attack (see also RPA, 1998:11). To avoid quantitative 
regulatory impact assessments at the EU  level, Germany contributed a m ethod for 
perform ing trend analyses to the Technical Guidance D ocum ent that quahtatively and 
semi-quantitatively weighs the socio-economic imphcations o f  control options (CEC, 
1998:93; RPA, 1998:15). This G erm an approach closely resembles Swedish evaluations o f 
the impacts o f  chemical regulation, except that, according to interviewees, K em I 
regulators rarely see potential business impacts o f regulation in Sweden as negative. 
Sweden’s chemical industry lobby explained during the interviews that it lacks the 
pohtical influence or resources that G erm an and U K  industry associations inherit w ith 
larger chemical producers. O ne stakeholder representative described the Swedish Trade 
Unions as taking a m ore long-term perspective than other EU  countries, such as the U K ,
0^0 The UK therefore deemed it necessary to balance the risks to health from the brominated flame- 
retardants with the prevention of fires, even though alternative technologies or flame-retardants were 
available. Today, penta and octa-BDE are banned in the EU (EC, 2003), although the flame-retardant 
deca-BDE is still subject to ongoing investigation (de Bruijn et al, 2003).
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which tend to focus on short-term  regulatory compliance costs rather than long-term  
benefits.
In terms o f  stakeholder consultation and participation in regulatory chemical risk 
m anagement, the U K  is perceived by many interviewees as the m ost progressive o f the 
four countries, perhaps even in aU o f Europe. Since 1999, a Chemical Stakeholder Forum  
has been directly advising the U K  governm ent on chemicals policy and risk m anagem ent 
strategies (Hinchcliffe, 2001:70). Although structured stakeholder participation in 
Swedish and Germany chemicals policy appears to be limited, certain stakeholder groups are 
heavdy involved with developing and implementing chemical risk management measures 
through a variety o f  platforms. For instance, Swedish Environm ental N G O s are 
particularly involved with eco-labelling (SNF, 2003) and Trade Unions provide in-house 
safety support to Small and Medium-Sized Enterprises (SMEs) (Walters, 2002:113). In 
Germany, insurance institutions and industry trade associations set standards with 
regulators through a num ber o f technical institutes and advisory committees QTickner & 
Geiser, 2003:43; Rühl et al, 2002; Sdrba et al, 2000:68-70,74-76).
French stakeholder consultation and participation is dictated by the French state. 
Interviewees explained that organisations are selected by the state through a formal 
process o f ‘invitation’. Evidence from the interviews indicates that French Trade Unions 
and Trade Associations simply follow, conform  with and facilitate political decision­
making. For instance the French industry and Trade Unions gather statistics that can be 
used by regulators. This fits a ‘corporatist m odel’ that prevails in the French governm ent 
where stakeholder associations serve to relieve the state o f administrative burdens 
(Borgards, 2000:74).
4 3 Regulatory Adm inistrations
National administrative structures tend to embody and strengthen each country’s 
regulatory culture. The extent that regulatory administrations separate, or integrate, policy 
and science appears to be a key differential. Sweden is the only country w ith a single 
central chemical administrator, the Swedish Chemicals Inspectorate (KemI), that holds 
primary responsibility for both policy and regulation. In France and Germany, chemicals 
policy lies within the domain o f the ministries, w ith federal technical and scientific 
instimtions providing scientific and technical support. Policy therefore guides scientific 
standard-setting at arm ’s length in France and Germany, while Sweden com bines bo th
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prescriptive technology-based legislation and objective policy approaches through a 
single regulator. For the UK , decentralised governm ent departments, agencies, and other 
institutions are each responsible for developing and implementing independent policies. 
Objective-based legislation therefore enables U K  com petent authorities to use their own 
devices to achieve set targets.
Sweden was the first to recognise that the combination o f many separate agencies (water, 
nature conservation, air protection) into a central environmental agency can provide 
efficient and effective environmental protection (KronseU, 1997:49). It was seven years 
after the creation o f the Swedish Environm ental Protection Agency in 1967 that a central 
environmental agency was created in Germany (Pehle, 1997:177) and at least two decades 
later ia  the UK^ ®* (NSCA, 1997:5,19). France does no t have any equivalent to  the 
environm ent agencies found in Germany, Sweden or the UK. Decision-making and 
policy developm ent stem directly from  Inter-M inisterial Committees (IMCs). The 
division o f the roles and responsibilities between chemicals policy and risk m anagem ent 
science forms the m ost prom inent distinction between the adrninistrations o f  the four 
countries.
F ran ce
In France, the Ministry o f Ecology and Sustainable D evelopm ent (M EDD) organises 
chemical regulation activities while the Ministry o f Econom ics, Finance and Industry 
(MEFI) co-ordinates roles between the various ministries. The Ministry o f the Interior 
(MI) decides on the legal aspects o f m arket restrictions on consum er products^®^ and 
responsibility for the protection o f  the public from  envitonm ental emissions ultimately 
lies within Ministry for Em ploym ent & Social Affairs^®^ (MESA). AU pohtical and 
regulatory decisions occur via Inter-Ministerial Committees (IMCs) where the clear 
division o f roles rninirnises the potential for conflict. Responsibihty for decisions is
0^1 Arguably, the creation of the HM Inspectorate of PoUution in England and Wales, and Scotiand, 
resulted from the need to control envitonmental releases to different media through a central 
regulator and dates to 1987 (Skea & Smith, 1998:270; NSCA, 1997:5, 19). However, it was not until 
1995 that Envitonment Agencies were estabhshed across the UK in order to bring together a wider 
set of environmental controls to air, water and land than under the PoUution Inspectorates (Tindale & 
Hewitt, 1998:34).
0^2 The Ministry of the Interior otherwise focuses its chemical relevant activities on market 
surveiUance and the recaU of dangerous products which generaUy faUs outside the scope o f Directive 
76/769.
0^5 Within MESA, responsibihty is located in the Directorate-General for Consumer Health (DGS).
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thereby also divided equally betw een the ministries, bu t transparency and accountability 
for decision-making also dirninishes.
Occupational and consum er protection are essentially seen as technical exercises in 
France. The National Institute o f Research and Security (INRS) and the Institute for the 
Industrial Environm ent and Safety (INERIS) may be apdy described as state apparatus to 
control costs to the state o f  poor regulation. IN ERIS plays httle role in the developm ent 
o f  risk reduction strategies because consumer protection and environmental protection 
foUow straight from  the risk assessment process. IN ER IS feeds any relevant information 
directly to M ED D . Because the Ministry for Em ploym ent & Social Affairs (MESA) only 
acts as a statistical and economic branch o f occupational protection, responsibility for the 
developm ent o f occupational risk reduction strategies is left to INRS.
D uring implementation, roles are clearly divided through a hierarchical strucmre in 
France. Regional Environm ent Departm ents (DIREN ) and Regional Departm ents for 
Industry, Research and the Environm ent (DRIRE) essentiaUy execute decisions o f the 
ministries which are chiefly com m unicated via the M ED D . A t this stage, the IN ERIS 
and INRS provide the technical support to the Regional Departm ents and their 
constim ent local authorities. Im plem enting the restrictions aimed at consum er protection 
resides directly with the Ministry o f  Consum ption (MCC) which has its own team o f  
inspectors.
Based on the interviews, there appears to be httle scope or need for exaniining 
relationships between the regulatory adrrtinistrations in France. The rem it o f  each 
adrninistration is clearly defined and no individual adrninistration is responsible for 
developing pohcy. There are therefore no overlapping roles or responsibihties o f the 
regulatory adrninistrations. There appear to be no subsequent confrontation or conflicts 
between adrninistrators.
Germany
In Germany, federal instimtions only support the Ministries and Lander on scientific and 
technical matters. Two ministries are then responsible for chemicals pohcy and decision­
making, the Ministry for the Environm ent (BMU) and the Ministry o f  Econom ics and
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Labour (BMWA)^®" .^ Day-to-day aspects o f  chemical risk management revolve around the 
Federal Enviconm ent Agency (UBA) and the Federal Institute for Occupational Health 
and Safety (BAuA)^® ,^ although the ministries provide legal support to  companies and 
regulators for compliance issues. Responsibilities are shared. The Ministry for the 
Environm ent co-ordinates risk reduction strategy activities o f the BAuA which otherwise 
functions under the competence o f  the Ministry o f Econom ics and Labour. Because the 
Enviconm ent Ministry covers poisonings, it has central responsibihty for consum er
protection 0^6
Co-operation amongst the Lander, and between the federal institutions and the Lander, 
appears successful. While the Lander and municipal authorities are responsible for 
implementing decisions made by the federal ministries, they play httle role in the 
decision-making process. Increased decision-making at the EU  level does no t appear to 
be resulting in any significant discontent among the Lander over their diniinishing role in 
chemical risk management decision-making, probably because it is seen as creating a level 
playing field across the EU. Regulation, m onitoring and enforcem ent between the Lander 
is chiefly communicated and co-ordinated by the federal UBA and BAuA.
Sw eden
Since the creation o f the Swedish Environm ental Protection Agency in 1967, Sweden has 
continued its degree o f centrahsation relating to chemical issues. Created in 1991, K em I 
directly advises the smaU Ministries o f the Swedish governm ent on chemicals pohcy and 
the Envitonm ent Ministry^®^ on marketing and use restrictions. In  cohaboration with the 
Swedish W ork Envitonm ent Authority (SWEA) and the Swedish Environm ental 
Protection Agency (SEPA), K em I develops and implements risk reduction strategies. 
However, neither the SWEA nor SEP A appears to  be involved in selecting risk reduction 
strategies. Instead, Kem I represents Sweden at the European Commission W orking
The Ministry for Labour and Social Affairs and the Ministry of the Economy merged in 2003 to 
form the Ministry of Economics and Labour. Prior to this move, both ministries were involved in EU 
decision-making.
0^5 For example, the federal institutions are involved during the development of risk reduction 
strategies. The Federal Instimte for Risk Assessment (BfR) and the Federal Institute for Materials 
Research and Testing (BAM) may also be involved in chemical risk management processes.
0^6 Although decision-making concerning marketing and use restrictions aimed at consumer 
protection involves the Ministry for Consumer Protection (BMA), it does not play a major role. 
Furthermore, the chemical management activities of its supporting Institute for Risk Assessment 
(BfR) have recently been transferred to the BAuA.
0^7 In January 2005, a Ministry of Sustainable Development replaced the Environment Ministry, 
combining it with the Energy Ministry.
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G roup for Risk Reduction Strategies and the Limitations W orking Group^®^. Aided by 
the Swedish Consum er Agency for enforcement, Kem I also holds primary responsibility 
for consum er protection from  chemicals. A particular feature o f  the Swedish regulatory 
infrastructure is K em l’s Product Register that Hsts aU chemicals produced or m arketed in 
its territories. Essentially, this register is a predecessor to the one that wiU be created 
under the REACH regulation.
U K
T he U K  has the m ost complex regulatory structure o f the three countries, even when 
com pared to the Germ an federal structure. Although the devolved U K  administrations 
play a negligible role in terms o f  risk m anagement decision-making, a regulator 
interviewed explained that implem enting EU  legislation m ust account for potential 
differences between the adrninistrations, as well as separate legislative systems across U K  
territories. Regardless o f the fact that the central governm ent delegates significant 
responsibihty to its departments and agencies, inform al inter-ministerial committees and 
each minister responsible for the departments (referred to  as W hitehall’) make the final 
decisions on marketing and use restrictions. Together with the D epartm ent for Trade 
and Industry (DTI), the D epartm ent for the Enviconment, Food and Rural Affaics 
(Defra) provides the major input to decision-making at this leveh®**. Nevertheless, the 
Health and Safety Executive (HSE) and the Enviconment Agencies o f  the devolved 
authorities (EA) play major roles during the developm ent and selection o f  risk reduction 
strategies during national and EU  decision-making. Enforcem ent o f  restrictions on 
marketing and use is divided between the HSE, D T I and Trading Standards. The 
D epartm ent o f Health is only involved in consumer risk assessment activities.
0^® The Commission Limitations Working Group develops the specific proposals for EU marketing 
and use restrictions.
0^9 Although the DTI is primarily responsible for consumers and holds some remit on marketing and 
use restrictions, Defra appears to be involved with most risk reduction strategy decision-making.
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R egulatory R oles & R esp o n sib ilitie s
Risk
Management
Activities
Risk Reduction Strategies Marketing and Use Restrictions
Developing Selecting Implementing Decision­making Implettienting
France MEDD,INRS IMCs DIREN, DRIRE
MEDD, IMCs, 
MI
DIREN, DRIRE, 
MCC
Germany UBA, BAuA Lander, Local Authorities
BMU&
BMWA Lander
Sweden
SEPA,
SWEA
<r-----
SEPA, SWEA,
Local Authorities
— KemI
Nhnistr}' for 
Environment
----------
UK Defra, EA, DTI, HSE
"Whitehah”,
Defra, HSE, 
DTI
EA, HSE, Local 
Authorities “Whitehall”
HSE, DTI, 
Trading 
Standards
Table 4.3 Principal roles and responsibilities o f the national regulatory authorities
The principal regulator}^ authorities o f the four countries are summarised in Table 4.3. To 
facilitate comparison, the administrations have been divided according to their roles in 
the development and selection o f risk reduction measures, and their responsibilities with 
regards to implementing risk reduction measures. Sweden and the U K  present opposite 
extremes o f centralisation. Kem I is present in every activity listed in the table, while roles 
and responsibihties o f U K  adrninistrations are distributed across these categories. In 
comparison, France and Germany clearly allocate specific roles and responsibihties 
according to activity.
Descriptions o f the French regulatory processes appeared weU-understood by ah the 
interviewees in France. W ith the exception o f restrictions on consum er products, 
enforcement ultimately occurs at the local level through the Regional D epartm ents and 
social insurance inspectors. Statistics provided by the French industry Trade Association 
helps prioritise enforcem ent activities while guiding pohtical goals at the ministerial level.
Reports from G erm an regulators indicate that distinguishing between pohtical and 
scientific activities creates a good working enviconment, where eveiq^one is fuUy aware o f 
the others’ remits. An even distribution o f resources between the authorities enables each 
authority to fulfil its responsibihties without depending on another for further input. 
Shared structures aUow for a close work enviconment with good communication and co­
ordinated prioritisation between the administrations.
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Two recent adrninistrative reorganisations have increased G erm an centrahsation. The 
first is straightforward, involving transferring responsibihty for consum er risk 
m anagement evaluations from  the Institute o f Risk Assessment (BfR) to the Institute for 
Occupational Health and Safety (BauA) in 2003/2004. The rationale behind this shift is 
that occupational and consumer risks can be evaluated simultaneously during the 
substance-by-substance approach to EU  risk assessments and risk reduction strategies. 
Regulators also explained that the second reorganisation responded to high 
unemployment. In 2003, the Ministry o f  Labour and Social Affairs (BMAS) m erged with 
the Ministry o f the Econom y (BMW) to form  the Ministry o f Econom ics and Labour 
(BMWA). TypicaUy, the Ministry o f  Labour and Social Affaics generaUy supported any 
strict pohcy or m anagement measures proposed by the institutes or other ministries, 
whereas the Ministry o f the Econom y objected if  costs to industry were deemed to be 
high. G erm an regulators expressed the view that these discussions now  occur internaUy 
within the new ministry, where the old voice o f the Ministry o f  the Econom y resonates 
louder, meaning that the Ministry for the Environm ent has lost a strong partner.
Sweden’s centrahsed chemical authority means that there is never doubt as to  where or 
how to address relevant queries or concerns. Although good working relations between 
the agencies exist, responses from  the interviewees indicated that co-ordinating the 
relevant chemical risk m anagement activities o f Kem I, SEPA and SW EA appears 
strained at times, resulting from  different priority within the adrninistrations. For 
instance, K em I does not need to consider the concerns associated with ergonomic risks 
o f  occupational settings or physical safety issues arising from  consum er concerns. As a 
result o f  differences in prioritising risk m anagem ent activities, the implem enting agencies 
have little resources available to input into the official risk reduction process. N o t sharing 
the regulatory power means that the implementing agencies have very httle influence 
over K em l’s decision-making processes” ®. It is therefore perhaps no t surprising that a 
regulator complained that companies do no t always co-operate with SEPA on chemical 
issues. M ore co-ordinated prioritisation between the authorities would certainly im prove 
the efficiency and effectiveness o f the existing administrative structure.
SEPA and SWEA work under strict mandates from the relevant ministries, whereas KemI has a 
legislative structure that grants it ‘free reins’ so long as it meets political goals set by the Ministry of 
Sustainability.
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The very decentrahsed adrninistrative structure in the U K  could also benefit from  m ore 
comm unication and co-ordination. Interviewees noted  that a lack o f systematic 
procedures for communicating on current activities has caused duplication o f  work 
within the adrninistrations. In  fact, there are so many chemical-related activities across 
the various administrations, including the D epartm ent for Health, the Food Standards 
Agency and the Health Protection Agency, that it was difficult to gain an overview o f  the 
chemical risk management decision-making processes or w hom  to contact with respect 
to a particular query when conducting the research. Indeed, one regulator was unable to 
hst ah the relevant risk m anagem ent authorities, regulators generaUy appeared uncertain 
as to the precise role o f customs and excise, and one interviewee described that a 
m em ber o f the general pubhc would probably be redirected via individual m em bers o f 
staff foUowing a specific query. For both  internal and external comm unication o f  roles 
and activities, the U K  might therefore want to consider the use o f  a matrix system similar 
to those used in corporate Safety, Health and Environm ent management.
W orking relations in the U K  do however appear to be exceUent. Regulators expressed 
the view that a high level o f  trust exists between the authorities and that there is a weU- 
rounded, although general, view on the primary responsibilities o f  each agency. There is 
certainly no lack o f high-level expertise within the EA and the HSE. O n  the other hand, 
one regulator complained that the pohtical and administrative layers dhute trem endous 
amounts o f exceptional work produced or commissioned by the U K  authorities.
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4  4  Policy Styles and Im plications for Risk M anagement
4.4.1 Policy Styles
UK
Policy-makers seek to 
attain consensus
Policy-makers ^  
anticipate problems
Sweden
Policy-makers react 
to problems
Germany
France
Policy-makers seek to 
impose decisions
F igure 4.1 Countries placed according to dimensions o f policy style
- adapted by Colebatch (2002:14) from Richardson (1982:13)
Analysing the national approaches allows for an evaluation o f the pohcy styles o f  the 
regulatory authorities. Because pohcy style influences how  authorities set and im plem ent 
regulation (Colebatch, 2002:13), they determine the efficiency and effectiveness o f 
chemical risk management. A n analysis o f pohcy style also provides a basis for exanaining 
why the relationship between the national actors varies to  such a large extent betw een the 
four countries. The overah position o f each national approach is shown schematically in 
Figure 4.1 (Richardson, 1982:13, as adapted by Colebatch, 2002:1).
The results o f  the interviews summarised here indicate that the central Swedish chemical 
regulatory authority, Kem I, imposes decisions on stakeholders and other regulators. This 
‘top-dow n’ approach to regulation is also reflected by the im portance that the Swedish 
regulator interviewees attached to  several chemical authorisation schemes independently 
operated by Kem I, SEPA and SWEA” \  A t the same time Kem I anticipates
Several of the substances subject to ‘phasing-out’ in Sweden must be authorised by KemI, either 
by issuing general exemptions (e.g. mercury) or on a case-by-case application basis (e.g. 
trichloroethylene). The use of several CMR and sensitising substances must also be authorised on an 
individual basis by SWEA (AV, 2000). Although aU EU countries operate permit schemes under 
IPPC, the regulator interviewed from SEPA did however note the importance of achieving chemical 
control through this piece of legislation, and other interviews reported it being more stricdy operated 
in Sweden than other Member States. By contrast, German regulators simply see IPPC as promoting a 
level playing field.
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envitonm ental problem s, which is consistent with a hazard-based approach. Sweden 
therefore depends on apphcation o f environm ental m anagement principles, such as 
pollution prevention, substitution and precaution. In comparison, the U K  is clearly based 
on negotiation, thereby seeking to attain consensus, forming the basis o f  its risk-benefit 
approach. France reacts to problems and imposes decisions based on in-depth risk 
assessment with activities prioritised according to industrial statistics on accidents, 
occupational safety and environmental emissions. Finally, Germany’s general approach 
appears to react to  problems; a technical solution can only be appHed once a risk has 
been identified.
Although Kem I has the ability to identify risks, m ost Swedish interviewees indicated that 
it appears limited in its abihty to incorporate these principles in the systematic way that 
would enable it to  establish practical and realisable goals. Swedish regulators and industry 
described problem s that K em I encounters with setting prescriptive-based regulation to 
achieve general objectives. Specifically, phasing-out substances requires detailed scientific 
and engineering evaluations, which often only follow regulatory bans. Interviewees often 
reported that, as the net result o f  no t involving chemical companies in decision-making, 
Kem I finds itself having to take company concerns into account during actual 
implementation. A t this point Swedish risk m anagem ent closely resembles G erm any’s 
technical approach, bu t is somewhat open to individual interpretation as to where to 
draw the regulatory Hne between prescriptive and objective.
AU Swedish interviewees agreed that its national approach has instiUed a strong chemical 
safety m anagement culture in companies. However, whether Sweden successfuUy 
prioritises its regulatory activities is a recurring issue. In  addition to the Consum er 
Association representative reasoning that other household risks are m ore prom inent and 
the SWEA regulator expressing greater concern on the inhalation o f  ‘non-hazardous’ 
powders than some chemicals, several Swedish interviewees described the selection o f  10 
substances and 2  groups o f chemicals”  ^ for ‘phase-out’ as m ore political than risk-based 
(see also NUsson, 2002). While interviewees agreed that there was a need to  limit 
exposure to these chemicals, several questioned w hether the level o f resources dedicated 
by both  regulators and industry is justifiable. These thirteen ‘unwanted chemicals’ have
^^Methylene chloride, trichloroethylene, tetrachloroethylene, lead compounds, mercury, cadmium, 
organotin compounds, chloroparaffins, phthalates, nonyl phenol ethoxylates, arsenic, creosote, 
brominated flame retardants.
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been a regulatory priority for over 15 years (Wahlstrom & Lundqvist, 1993). For instance, 
the constant need for reviewing case-by-case authorisations for the use o f 
trichloroethylene is reported by the industry representatives as adininistratively 
burdensom e while no t achieving any actual risk reduction (see also Nilsson, 2002). The 
targeting o f carcinogens over mutagens and reprotoxins” " may explain why the volume 
o f carcinogens used in Sweden decreased in the late 1990s whereas the volume o f other 
dangerous substances appears to have increased significantly (based on data from  Pakn & 
Jonsson, 2001).
Instead o f  general policy aims, U K ’s ‘objective’ regulation involves achieving targets. 
Prioritising risk m anagem ent activities based on the use o f statistics does hold many 
weaknesses, especially with respect to creating any ‘culture o f  safety’. Risks that are 
difficult to identify or measure, such as reproductive toxicity, can easily be neglected” '^ . 
The use o f  statistics may also shift attention from  knowledge, understanding and control 
o f chemical risks within companies to  perform ance based on narrow benchmarking 
activities or ‘league tables’ (see Arrowsm ith et al, 2004).
O ne regulator explained that conflicts between defining strategies for attaining objectives 
and allocating resources occur w hen objectives are developed from  a ‘top-dow n’ 
approach while attaining the objective follows from  the ‘bottom -up’. Unless evidence 
indicates that statistics can actually prom ote holistic approaches to  chemical risk 
m anagement and address the general lack o f  understanding o f  fundam ental chemical 
safety issues in SMEs, it is likely that the recently proposed ‘H am pton Review’ risk-based 
strategy for conducting industrial inspections wiU only make matters worse (Ham pton,
2004). According to this over-arching policy, enforcem ent activities should also be 
prioritised according to statistics.
The U K  is also experiencing a dilemma with regards to its consensus-seeking policy style. 
While the U K  is the only o f  the four countries to have a Chemical Stakeholder Forum , 
U K  Environm ental N G O s have complained that the forum is ‘m ore talk than action’ 
(Tickner & Geiser, 2003:134) and, according to one regulator, these m em bers have also
^^ 5 A Swedish regulator’s statement that Sweden has focused on carcinogens is supported by the fact 
that the lists of substances subject to SWEA use-specific Authorisation (AV, 2000) and subject to 
phase-out both contain more carcinogens than mutagens and reprotoxins by volume.
For instance, as reported by two interviewees, current HSE priorities are based on statistics for 
carcinogenicity, respiratory illnesses and skin disease to the exclusion of mutagenic or reprotoxic 
effects.
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asserted that the governm ent ‘does no t follow Forum  advice’. In response to the latter 
criticism, the regulator stated that some stakeholder members have m isunderstood their 
role. In short, the Forum  advises governm ent bu t only represents one input to  decision­
making. It is also difficult for either governm ent or companies to follow stakeholder 
action when the same chemicals are being subject to EU  regulatory decision-making; any 
variation in national legislation would have to be broadly concurrent to any forthcom ing 
EU  ditective. In  this respect, it is unfortunate that the Forum  has selected the same Hst 
o f priority substances that is currently undergoing EU  evaluation. A n interviewee 
reported that Friends o f  the Earth, Greenpeace and W W F aU anticipate withdrawing 
from this advisory body.
The legitimacy o f  U K  consensus buUding is questioned by a further four observations. 
Firstly, officiaUy pubhshed U K  consultations are often conducted after m ajor steps in the 
EU  decision-making process have been com pleted” .^ Secondly, the U K  governm ent 
recently presented an unsatisfactory response to  the Royal Com m ission on 
Environm ental PoUution’s recom m endations for changes in U K  chemicals pohcy, 
administration and regulation (RCEP, 2004). Thirdly, a major industry trade association 
representative has expressed the view that the U K  governm ent is no t foUowing industry 
advice or heeding industry’s concerns (SA, 2003). Fourthly, data from  the interviews 
expose two examples when incorrect scientific data was used to justify pohticaUy 
predeterm ined courses o f  action” .^ Evidence therefore indicates that despite the claims 
o f open consultation and consensus buUding, the U K  needs to estabhsh a m ethod to 
improve the transparency o f decision-making at WhitehaU. The governm ent should make 
clear how it weighs different views and perspectives on any given pohcy or measure.
Exclusion o f  French and Germ an environmental and consumer N G O s from  setting 
technical standards, simply as a result o f  theit lack o f  expertise or resource avaUabUity,
"5 Publication of a proposal for a Directive by the European Commission foUows general Member 
State support o f the legislation in Risk Reduction Strategy and Limitations (i.e. restrictions) Working 
Groups. Therefore an example o f the UK running a consultation after the Commission had proposed 
a Directive on 28 April 2004 is its consultation on restrictions o f toluene and trichlorobenzene 
beginning in September 2004 and ending in December 2004 (see 
h ttp ://www.defia.gov.uk/corporate/consult/tcb-toluene/index.htm). Another example is the Defra 
consultation following the Commission proposal for restrictions on nonylphenol and nonylphenol 
ethoxylates (http: /  /www.defra.gov.uk/environment/consult/nonyl/index.htm).
^^ 5 Several interviewees described the UK position on dichloromethane as mired by industrial business 
interests, which involved delaying regulation by referring to erroneous data. A single UK interviewee 
reported the other case, describing an occupational health committee delaying regulatory action for 
over 10 years due to (non-declared) business interests interfering with the decision-making process .
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does no t appear to  cause any dissatisfaction. In France, interviewees reported that this is 
because the N G O s are formally ‘invited’ to the multitude o f  committees that provide 
decision-making support to the ministries. REACH has however triggered w hat one 
interviewee described as ‘m andatory participation’ o f N G O s in two newly created French 
chemical W orking G roups” .^ Given the pohtical nature rather than technical aspects o f 
current REA CH  debates (see Chapter 6), interviewees explained that environm ental 
N G O s are m ore able to participate than in the previous m ore technicaUy orientated 
discussions.
A n interesting phenom enon is that Germ an envitonm ental and consum er groups 
themselves appear to rely on measuring and reporting technical standards for chemical 
contents in consumer products” .^ This inform ation serves as a data source for retailers to 
withdraw products from  shelves” ®. In  comparison, Swedish Environm ental N G O s are 
very active in eco-labehing activities rather than testing individual products outside o f  the 
eco-label award (e.g. SNF, 2003). As a Swedish Consum er N G O  representative 
explained, it is then not uncom m on for the general types o f  products on retail shelves to 
be m onitored by local consumer groups. According to  one interviewee, U K  N G O s are 
now moving towards increasing the availabhity o f  inform ation on chemical contents in 
consum er products through U K  consum er pubhcations, partly in response to  growing 
consum er requests to the N G O s for such information. However, an interviewee 
indicated that U K  Environm ental N G O s appear to be at a loss as to  how best to 
proceed.
4.4 .2  Strengths and W eaknesses
It is hard to  imagine Germany adopting any anticipatory approach whhe it faces short­
term  economic concerns. M oreover, contam inated land remediation has been a focus o f 
G erm an chemical regulatory activity for some time and presents Germany with a
In response to REACH, two Working Groups have been created in France: one examines the 
pohtical, legal and technical requirements of REACH, the other reviews the sustainabhity o f the 
French chemical industry.
Whhe a number of consumer magazines are pubhshed m each of the four countries, the German 
Oko-Test appears the most prohfic for testing the chemical contents in products. For instance, in 
2004, the magazine pubhshed tests for over 700 DIY, construction and household products, 950 
health and fitness products, 750 child products and 1300 more general products (see 
www.oekotest.de). An interview also reported that German Environmental NGO  campaigns on 
chemicals have focused on specific product risks.
^^ 5 Documented personal communication from regulatory managers of a consumer product 
manufacturer and an electronics manufacturer in January 2006.
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m am m oth task, especially following reunification (Stirba et al, 2000:22-26; Scherer, 
1997:101-104). N o  interviewee doubted Germany’s strong economic dependence on its 
chemical industry. In addition to its current economic crisis and high unemployment, 
Germany’s position in the EU  allows for easy relocation o f  industry into the recently 
enlarged EU  (Welfens, 2004). A lthough interviewees expressed the view that Germany 
may be reluctant to legislate on environmental matters, interviewees also reported that 
technical measures are immediately set and im plem ented to  control any im m inent 
occupational health concerns.
Problem s regulating chemical use in SMEs occur across the EU  proves no exception to 
these four countries (see Section 2.2.2). A com m on response o f  the British, G erm an and 
Swedish interviewees on this issue is that SMEs often require ‘hands-on’ approach to 
inform ation provision and technical support whereas the French interviewees tended to 
perceive risks as a result o f  insufficient regulatory m onitoring and enforcem ent (see also 
OSHA, 2000:19).
Several interviews confirmed that controlling chemicals in SMEs in Germany has been 
facihtated by its use o f  branch regulation and technical standards (Kruger Consult, 
1995:29). Similarly, two Swedish regulators reported positive results from  the use o f 
sector-specific guidance. These Swedish regulators expressed dissatisfaction that only a 
few such documents have been produced in Sweden. The Swedish interviewees also 
described the guidance providing an im portant tool for facilitating pubhc discussion on 
chemical use at the local level.
Germ an technical bodies and insurance institutions assume considerable responsibihty in 
supporting downstream  SME users with recom m endations for chemical uses and 
estabhshing product standards (see also Rühl et a l, 2002). G erm an regulators also 
stressed the im portant role o f  m andatory training or hcensing schemes for the supply o f 
certain substances to SMEs and professional users. In  Sweden, according to a trade 
union representative. Regional Safety Representatives^^® provide a crucial hnk in 
communicating chemical safety information to SMEs; this includes ‘problem  solving’ for 
occupational health issues (Walters, 20002:131 — see also LO , 2001). Swedish companies 
also have a greater rehance on personal protective equipm ent supphers providing
2^0 Regional Safety Representatives visit many micro-enterprises with less than 10 employees (Walters, 
2002:116). This activity is made possible by high state provisions heavily supplemented by trade union 
contributions (Walters, 2002:130).
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inform ation door-to-door than their European counterparts (Frost & SuUivan, 2004), 
which may im prove the accessibility and transfer o f  expert chemical safety knowledge to 
SMEs. The production and im port o f  aU substances m ust also be registered in Sweden 
and uses o f certain substances m ust be authorised by either Kem I or SWEA. Such 
stringent and case-by-case approaches to  regulating individual firms do not exist in the 
other three countries.
O ne interviewee described that employer opposition to  the W orker Safety Advisor 
scheme has halted its developm ent across aU industry sectors in the U K  (see also W alters, 
2002:32 & HSE, 2003). French interviewees described a num ber o f safety representative 
state-sponsored schemes in France, bu t the resources appear far m ore restricted than in 
Sweden. There was no evidence from  the interviews or the literature review to  indicate 
that Germany has any such scheme. Evidence from  the interviews indicates that such 
schemes in France and Sweden link to their strong social health care system, with very 
high union m em bership distinguishing Sweden from  France.
Although considerable effort is made in the U K  to provide inform ation to  SMEs, 
particularly by means o f regulatory or trade association pubhcations, the effectiveness o f 
this strategy is questionable. Communicating intricate details o f chemical risk 
management involves complex issues regarding the selection o f appropriateness o f  
measures (e.g. butyl versus nittile gloves) that are difficult to convey through general 
guidance documents. O ne U K  occupational health officer expressed a strong concern 
that the U K  approach may be ‘dumbing down’ chemical safety, and avoids companies 
reviewing whether the use o f a hazardous substance or process is necessary in the first 
place. M oreover, even w hen detailed or direct advice is available, companies may be 
reluctant to contact regulatory-related (although independent) services in fear o f  
repercussion for any non-com phance with existing legislation.
Altogether, the U K  system o f  m anagement appears to send mixed messages to 
stakeholders. The combination o f lengthy stakeholder consultations, in-depth cost- 
benefit analyses, complex bureaucracy, and final decisions made at a political level 
appears to  Hmit the incentive for companies taking beyond-compliance action or seeking 
innovative new solutions. A further result is that m uch o f  the responsibility becom es 
focused on regulators and industry rather than a wider set o f stakeholder associations 
(e.g. Trade Unions and occupational insurance companies).
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Inherent fallibilities in the rehance o f  statistics present France with some o f  the same 
challenges as the UK. M oreover, the interviewees reported that French regulation has 
particularly neglected environmental emissions arising from SMEs. While the rehance on 
occupational health statistics is necessary for compensation through the state social 
security system, an interviewee explained that the focus on prioritising regulation on 
industrial accident statistics was strengthened after a large explosion at a Toulouse 
chemical plant in 2001. The lack o f  decision-making powers by French statutory bodies 
hmits their abihty to directly prom ote organised interests in the ‘bottom -up’ m anner 
described above for the U K  (see also Borgards, 2000:74).
AU French interviewees expressed a concern with the current levels o f  occupational 
protection and the costs to the state, which is catalysing a m ove towards a m ore risk- 
benefit approach to regulation. Several interviewees specificaUy referred to a problem  
with ‘victim associations’ in France. These associations target industry activities or 
specific substances that are beheved to have damaged occupational health and frequently 
appearing in the press. Since dispensation o f  state benefits to the affected individuals 
depends on official recognition o f  negative health impacts as a result o f  occupational 
exposures, the victims and their associations have a financial incentive to  ensure that they 
succeed in achieving their goals.
4.4.3 EU Decision-M aking
A t the EU  level, the rehance on in-depth risk assessment by the British and French is 
iUustrated by the Anglo-French joint evaluation o f  deca-BDE taking 10 years under the 
Existing Substances Regulation 793/93. The ‘com pleted’ risk assessment concluded that 
further data are needed before proceeding with regulatory measures, while Sweden and 
Germany had already banned its production and use in many products (CPA, 2005). 
Similarly, when short chain chlorinated paraffins (SCCPs) were identified as posing 
unacceptable risks to the environment, the U K  found it necessary to  perform  detailed 
risk assessments on m edium  chain chlorinated paraffins (MCCPs) despite their similarity 
in structure to SCCPs (Ahlers, 2001:85). O n  the other hand, long before the conclusion 
o f the EU  wide risk assessments conducted by the UK, Germany had achieved a near 
complete ban in metal working applications based on technological assessment o f  their 
substitution (Ahlers, 2001:85). Similarly, aU chlorinated paraffins were part o f  Sweden’s 
programme for phase-out. Regulatory action is now being taken across the EU  to control
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both  SCCPs and MCCPs, bu t these measures are no t as stringent as under G erm an or 
Swedish national regulation (Christensen & Olsen, 2002).
Sweden has long-recognised that its use o f  epidemiological evidence differs from  many 
other M ember States. It even organised an "ad hod EU  risk assessment meeting in 1999 to 
discuss the use o f different sources o f  data for Classification and Labelling potential 
CMR substances (e.g. ECB, 1999). A nother example o f  differences between the countries 
at the EU  level is Germany’s reduction o f  aU workplace exposures to substances toxic to 
fertihty to  the lowest technical limits possible. Currently, EU  directives only m andate this 
technical approach to non-threshold carcinogens and mutagens (DarviU, 2005). Such a 
technologically-driven approach to regulating non-threshold substances in the workplace 
was originally opposed by the U K  which proposed ‘As Low As Reasonably Practical’ 
rather than ‘As Low As Technically Possible’ exposure control standards for these 
substances in 1992 (SCEL, 1998).
The different regulatory approaches can com plem ent each other at the E U  level. 
Germany has proven instrumental in developing EU  standards (Liefferink et a i, 1997:6), 
including the developm ent o f test m ethods for a recent ban o f azocolourants in textiles 
(IL, 2004). I f  it were no t for the UK, Environm ental Quality Standards would n o t have 
appeared in the Dangerous Discharges Directive (EEC, 1976b) (Kramer, 2002:181), 
thereby missing im portant diffuse sources o f  pollution arising from SMEs or consum er 
products. Sweden’s precautionary approach has increased EU  regulatory attention and 
scrutiny o f  several dangerous chemicals (IMPEL, 2000:26).
A summary o f  the contrasting approaches to  chemical risk m anagement is presented in 
Table 4.4. T o  test the robustness o f  the analysis, the application o f  two different 
methodologies to  interpret the data have been used and found to  yield similar findings”  ^
(see Appendix 4.2). The next section o f this chapter examines how the evolution o f  
national approaches involves complex socio-economic and cultural phenomena.
The use of the different analytical frameworks simply results in different formats to present the 
research data. For comparative purposes, the framework o f analysis selected by the research 
methodology and the resulting comparative descriptors appear just as relevant as any other.
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4-5 Social and Cultural Contexts
4.5.1 Legal System s and the Role o f Experts
The legal systems and the role o f  experts provide insight on how and why different 
regulatory approaches have developed in each country. A distinction exists between 
C om m on Law found in the and the Civil ‘codai’ Law”  ^ o f  France, Germany and
Sweden. Founded on national custom. Com m on Law operates through the estabhshment 
o f judicial precedence (Jordan, 1998:187). Answers to legal questions in Civil Law are 
usually sought by cross-referencing coded legal text. As any code requires deciphering, 
the legal systems o f France, Germany and Sweden predispose these states to rule by legal 
interpretation (Jordan, 1998:187). Consequently, implem enting G erm an and Swedish 
chemicals law requires particular scientific and technical expertise. The rehance on 
statistics rather than regulatory standards enables France to  escape relying on this 
inherent property o f codified law (Sections 5.1 & 5.2).
G erm an and Swedish codai law revolve around the use o f principles”  ^ (Münch, 2000:193; 
Pehle, 1997:162; and M ont, 2001 - respectively), as evident by the developm ent o f  the 
precautionary principle in Germany since the 1970s (Lees, 2004:5; Loibl, 2001:13) and 
the substitution principle in Swedish chemical law dating to  1985 (KronseU, 1997:53). In 
France, some envitonmental principles were referenced in legal texts in 1997 foUowing 
the Rio Conference on Sustainable Developm ent (FR, 2000:4.1.1), bu t could only be fiiUy 
introduced after environmental protection entered the constitution in 2005 (FBD, 2005; 
O E C D , 2005:3). The lack o f  legal principles in British CivU Law has seen to  cause the 
comparatively ad hoc and uncoordinated development o f its legislative system (Macrory, 
1991:9).
Several U K  interviewees described responsibihty for chemical management as being 
divided between regulators and industry, where regulators provide inform ation to enable 
companies to m eet regulatory obhgations but companies are responsible for being 
inform ed and adopting the relevant practices. In  Germany, regulators described
^22 Although Scots Law in Scotland is a form of CivU Law, centrahsed government in England and 
modern statutes have however introduced many new laws that are the same for both countries 
(Jordan, 1998:187).
2^3 Codification can be traced to Roman and Napoleonic Laws (Jordan, 1998:187; FR, 2000:1.1).
2^4 The German and Swedish interviewees frequently referred to pohcy principles, especiaUy in terms 
of the obstacles and opportunities for their apphcation during regulatory decision-making or 
implementation. A Cartesian view of the world and human actions fits this codai system for legal 
governance, as does the Kantian view of 12 physical principles by which the universe functions 
(Münch, 2000:193).
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regulatory standards as necessary to ensure that chemical safety can be understood and 
followed by the less technically able. The near opposite occurs in Sweden, where 
companies m ust be technically adept in order to interpret and im plem ent regulatory 
demands. In France, ministerial regulators set broader standards that enforcers and 
stakeholders m ust achieve through their own devices.
Several Swedish interviewees described K em I as lacking technical experience in industrial 
settings, a feature that distinguishes it from  SEPA and SWEA. Interviewees described the 
fragmentation o f  a previously centrahsed agency”  ^ as causing this divide in expertise. In 
France, two regulators reported a lack o f economic expertise within the regulatory 
adrninistrations. According to the regulators, this may soon change as France has begun 
focusing on reducing social benefit compensation foUowing occupational iUness by 
conducting occupational protection impact studies (see also OSHA, 2000:15).
Several interviewees reported that the U K  regulatory adrninistrations contain a wide mix 
o f experts and resource skUls. WhUe this may prom ote a m ore multi-disciphnary 
approach to regulation than in other countries (Münch, 2000:160; Boehmer-Christiansen 
& Skea, 1991:15-16), inclusion o f  a wider set o f  experts in decision-making presents 
chaUenges. Experts m ust communicate the intricacies and relevance o f  their 
speciahsation to other experts. Simply increasing the num ber o f inputs in decision­
making creates a m ore complex task for regulators. In turn, this may reduce the 
propensity for immediate regulatory action, as evident in the governm ent’s delayed 
response to BSE (Münch, 2000:160). For instance, a lack o f  long-term epidemiological 
evidence caused British scientists to initiaUy chaUenge the USA toxicological-based 
restriction o f the pesticide Aldrin (Münch, 2000:159). M ore recently, British scientists 
have countered evidence on chemicals causing endocrine disruption in hum an 
populations arguing that the subject requires a wider assessment into potential causes and 
effects (COT, 2004), whereas Germ an regulators officially stated that sufficient links 
emerge from  scientific reviews to warrant regulatory action (Ahlers et ai, 2001). Similarly, 
the U K  Food Standards Agency contests w hether ‘phthalates’ may be reprotoxic to 
hum ans or present risks to the public (FSA, 2005), contrary to indicative results from  a 
num ber o f  scientific sources on several o f the m ost commonly used phthalate substances 
(e.g. Carruthers & Foster, 2005; Hileman, 2005b; Swan et a l, 2005; SCEPA, 2005).
2^5 One Swedish regulator described collaboration between the administrations as hindered by 
regulators ‘fearing ’ that KemI, SEPA and SWEA might be re-combined.
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Because EU  legislation is codai and relies on principles, one would expect that 
implem enting EU  regulation is easiest in Germany and Sweden. O n the other hand, the 
level o f comitology between the various committees o f  the many Directorates-Generals 
o f the European Commission involved in EU chemical risk m anagem ent bears a closer 
resemblance to administrative structures in the U K  or France. These observations begin 
to explain why each o f the four countries frequendy struggles with understanding and 
following EU  regulation, as will be further examined in Chapter 5.
4.5 .2  Future Socio-Econom ic Concerns and Chemical Safety
As high investment capital in basic chemicals production can limit a company’s 
willingness to change a product or adopt alternative process technologies (Section 2.3), 
the average smaller-sized Swedish and U K  companies may be m ore adaptable to 
changing regulation than the typically larger French and G erm an firms. The net effect is 
that there may be limited scope for applying pollution prevention once large scale 
chemical production has begun in France or Germany (see H ildebrandt & Schmidt, 
1994:115).
I f  international competition becomes increasingly pronounced in basic organics during 
the next two decades, as predicted by the O E C D  (O EC D , 2001a:27-31), France and 
Germany may need to examine the sustainability o f  their chemical industries. Econom ic 
pressure on French and G erm an organic chemical companies may becom e particularly 
pronounced if  biobased organics replace traditional petrochem ical derivatives (Finlay,
2004), as predicted in recent U K  chemical business news articles (e.g. B D G , 2005; 
Eisberg, 2005a). In  the short term, maintaining high levels o f  industrial production in 
France and Germany may depend on the developm ent o f extended producer 
responsibility. In the longer term, achieving a sm ooth transition away from  a reliance on 
petrochemicals towards bioproducts is im portant (see M ikno, 2006).
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Fatalities per 100,000 w orkers
1996 1997 1998 1999 2000 2001 2002
France 9 7 2 0 2 11* 1
Germany 8 6 14 3 5 6 5
Sweden 0 1 0 0 0 0 0
UK 0 1 3 2 1 1 0
EU Average 3 3 4 1 2 3 1
L ost T im e Injury frequency rate converted to 3 days
1996 1997 1998 1999 2000 2001 2002
France 8 8 5 5 5 6 6
Germany 10 9 9 9 8 8 7
Sweden 2 2 2 2 2 2 1
UK 4 4 3 3 3 3 3
EU Average 
(excl. DK) 9 9 8 7 7 7 6
T able 4.5 Occupational health statistics in the chemical industry (Cetic, 2004b)
*31 people were killed in the 2001 Toulouse accident (UNEP, 2002)
High operating temperatures and pressures often required for petrochemical basic 
organic manufacturing (OECD, 1998:35) could explain the high proportion o f incidents 
in France and Germany (Table 4.5). W ith the exception o f the Toulouse explosion in 
2001, the data in Table 4.5. indicate that France has achieved a marked im provem ent in 
reducing fatahties over recent years. Injuries in the French industry have however 
remained comparatively level, which may be the result o f regulatory activities focusing on 
reducing accidents in larger industrial sites (UIC, 2005) rather than SMEs.
Sweden exhibits a particularly good performance in terms o f avoiding both  fatahties and 
injuries in the sector. These statistics could support the view that a culture o f safety exists 
in Swedish companies. However, chemical risk management in Sweden is arguably 
simpler for both  regulators and stakeholders due to a lower num ber o f total chemicals 
produced and used within its territories (Section 4.1). This was exemphfied during the 
interview with Swedish chemical industry representatives (paraphrased):
v d f o / z / a r W  /o o/; PEOF,
o/y/ zY zj z z f z / & r z z o r  zzjfz/ zzz
Nevertheless, the statistics presented in Table 4.5 m ust be interpreted with caution.
As the evidence in Section 4.4.1 suggests, the comparatively low frequency o f 
fatahties and low lost injur}^ time in the U K  and Sweden may be attributable to 
regulators in these two countries prioritising m ore readily identifiable effects o f
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exposure to  certain hazards, such as carcinogenicity or sensitisation, over less 
apparent effects (in terms o f  existing epidemiological studies or occupational health 
incident reports) that result from  exposure to other hazards, such as reprotoxicity.
4.5.3 Public and Political Catalysts
Given the prom inent role o f  the chemical industry in Germany^^^, it is no t surprising that 
the G erm an public holds one o f  the highest perceptions o f the benefits o f the industry in 
the EU  (Cefic, 2004c:6; see also Boler, 2005). Several interviewees expressed similar 
views on the positive public opinion o f  the industry and described Germ an companies as 
experiencing less pressure from  Environm ental N G O s than the other countries^^^. Two 
G erm an interview respondents also explained that relatively low public concern over 
chemical risks and lack o f  N G O  engagement follows recent declines in environm ental 
concerns amongst the public (see O E C D , 2001d;141). O n  the other hand, based on the 
interview with the G erm an Federation o f Consum er Associations (VZVB), G erm an 
N G O s take a fundamentally different approach to chemical risks than in the other 
countries. Recall that G erm an N G O s focus on inform ing the public on product choice 
and physical actions to  reduce exposures (Section 4.1). The G erm an Housewife 
Association, which organises classes on how lifestyle affects prenatal exposures to 
com m on chemicals, provides another example o f  this pragmatic approach.
In  stark contrast to generally positive G erm an perceptions o f  the industry, France and 
Sweden fall amongst EU  countries where the public exhibit the m ost pronounced 
negative view (Cefic, 2004c). According to French and Swedish industry representatives, 
potential chemical risks feature as headline news but any miscomm unication or errors 
m ade by the media or N G O s hardly gain any press attention^^^. While the media 
propagates the Victim association’ phenom enon in France (Section 5.3), the industry 
representatives described the 2001 explosion in Toulouse as triggering a m ajor negative 
public response to  the industry. By contrast, Sweden appears to have a long history o f
2^6 Incidentally, Bayer Leverkusen is the only European League football team named after a company!
Ironically, the loss of power for the German Ministry for the Environment (BMU) resulting from 
the creation of the Ministry for Economics and Labour now means that, according to two 
interviewees, the BMU needs environmental NGO stakeholder support to achieve its policy 
objectives. The main Consumer NGO  (VZBV) appears to fill some of the gap in chemical issues 
created by the Environmental NGOs, but it has closer work-relations with the Ministry for Consumer 
Protection than the BMU.
128 Note that while organisations and institutions provide networks for risk communication, the media 
holds a key position in shaping public attitudes to risk (Boholm, 1998).
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media campaigns fuelling confrontation between regulators, industry, N G O s and the 
general public (Appendix 4.3).
The British public does no t exhibit a particularly strong or pronounced opinion o f the 
chemical industry, bu t its view does tend to be negative (MORI, 2002; see also Boler,
2005). Media attention has recently been drawn to U K  N G O  studies identifying synthetic 
chemicals in hum an blood. O ne such biom onitoring survey was reported by the W W F- 
U K  interviewee as attracting the greatest public response the N G O  has ever received 
(WWF, 2003). A ttention drawn by the media may have impacted the U K  chemicals 
policy debate, bu t individual m em bers o f the public also reacted by contacting the W W F- 
U K  to ask for practical solutions to reduce consumer exposure. The W W F-U K  appeared 
unprepared for this response; it was unable to  provide the same level o f  informative 
advice that is, for instance, readily available in Germany.
W ith respect to  industrial relations, an interviewee described G erm an Trade Unions as 
abandoning political support for any stringent regulatory action that may have a 
pronounced negative economic consequence. This is evident by the chemical industry 
Trade Union^ (IGBCE) and Trade Association (VCI) joining forces to ease the regulatory 
burdens o f  REACH (AO, 2005). Exceptions may however occur w hen measures 
significantly benefit worker health (Hildebrandt & Schmidt, 1994:150), exemplified by 
three major downstream  manufacturing Trade Unions (IG  BAU, ver.di and IG  Metall) 
calling for Registration to sufficiently cover occupational safety (AO, 2005), demands 
that are unlikely to significandy affect chemical production.
Until recently, Swedish Environm ental N G O s and Trade Unions have been extremely 
active in the development o f chemicals policy (Tickner & Geiser, 2003:133). Historical 
affiliations between these groups and two o f  the stable six-party political structure 
explains the strong influence that these stakeholder groups can exert on Swedish pohtics 
(KronseU, 1997:50). Even though the Swedish pubHc has a generally poor perception o f 
the chemical industry, three interviewees reported that public concern on chemical 
matters has recently decreased^^^. Interviewees explained that a social change towards a
2^9 Most Swedish interviewees described that the environment holds a ‘personal’ dimension that may 
not be present in France, Germany or the UK, especially as Swedes often spend time in the 
countryside. One interviewee further explained that the parents of many o f this generation were once 
farmers. In addition to haviug a large percentage of open land per inhabitant where ‘Everyman’s 
Right’ permits a general public right of way on private property (see BIR, 2001), environmental 
education is very pronounced in Sweden (OECD, 2004b:132). Consequently, 92% of Swedish
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m ore ‘individualistic’ society as also being responsible for declining Trade Union 
memberships. Consequently, Sweden has begun adopting a pro-industrial 
competitiveness approach to incorporating socio-economic analyses into political 
decision-making, as described by two interviewees.
A part from  the chemical industry, the French chemical manager organisation (FECCIA) 
appears as the m ost engaged stakeholder group in REACH policy debates in France. 
Such employer organisations have been described as ‘state-made partners in policy- 
making’ (see Mény & Knapp, 1998:129) and previous research suggests strong ties 
between regulators and industry^^° are present at a personal level (Borgards, 2000:89) 
which is entrenched in a traditional preference for the state to deal directiy with 
individual patrons (Crouch, 1994:303). Fragmented Trade Unions generally play a 
negligible role in centralised French policy-making (Crouch, 1994:338; H ildebrandt & 
Schmidt, 1994) and, based on the interviews, state inspectors linked to the social security 
system overshadow union representatives (see also Cartier et ai, 1996).
Similar to France, U K  Trade Unions are rather decentralised and tend to  avoid engaging 
with the governm ent (Crouch, 1994:325; Douglas, 1996). Previous research suggests that 
shared economic concerns by employer and employee organisations across the U K  have 
halted a swing from  working class to industrial interests (Casson, 1999:405), which has 
pushed environm ental issues into the background (Hildebrandt & Schmidt, 1994:111, 
115). A n interview with the trade union Amicus and correspondence exchanged with the 
British Trade U nion Confederation indicate that their input on chemicals policy is limited 
to discussion on the potential negative costs to industry.
4.6  Propensity to Change
O ne way o f evaluating each country’s propensity to  adapt to REACH is to consider the 
changes that the new EU  chemicals policy debate has already caused. REA CH  appears to 
be enabling Sweden to transfer its technical and political problems to the EU. Thanks to
children believe that solutions to environmental problems exist (OECD, 2004b: 132). Previous 
regulation and state-sponsored awareness campaigns have also focused on the importance of 
individual action in achieving local and global environmental goals (KronseU, 1997:48).
Educated in one o f a few weU-estabHshed engineering schools, entrance into governmental 
regulatory (environmentaUy-relevant) positions is limited to graduates of these select schools, where 
new recruits are quickly ‘taught’ the informal rules of the administration (Borgards, 2000:89). Close 
ties in the French industrial setting are further mediated through an unofficial yet widely recognised 
practice referred to as pantouJlage\ where executives in large industries exchange positions with high- 
level regulatory officials (Dormois, 1999:92).
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REACH, K em I may escape from  the limited future ability for Sweden to take stringent 
action caused by: (1) its joining o f  the EU , (2) recent decline in support for Kem Fs 
approach from  many stakeholders, its own staff, and the general public, (3) Sweden’s 
m ove towards perform ing socio-economic analysis o f regulation. Any action, or lack 
thereof, at the EU  level under REACH could be disguised as driven by the ‘E U ’ rather 
than ‘Sweden’.
Achieving a m ore integrated approach to chemical regulation, in which SEP A and SWEA 
have an equal share o f  responsibilities, may be ham pered by the further concentration o f  
decision-making at the EU  level. Kem I will be the sole representative at the EU  
Chemicals Agency. Unless the adrninistrative structure o f  the European Chemicals 
Agency (or the European Commission) provides a platform  for incorporating national 
regulators that represent occupational or wider environm ental legislation, SEP A and 
SWEA may continue to lose power.
France exhibits the m ost clear-cut case o f  REACH catalysing change in a national 
approach. REACH has forced the governm ent to evaluate the future o f  its chemical 
industry. In turn, this has enabled the incorporation o f  a wider set o f actors into 
chemicals policy debate’ V^ So although France may be a ‘fence-sitter’ w hen it comes to 
EU  environmental policy developm ent (Section 1.6), it has the propensity to ‘leap-off 
the fence and provide a structured response at the national level.
In  Germany, discussion on REA CH  has exposed the current inefficiencies in stakeholder 
negotiation and consultation. There is no evidence to suggest that REA CH  has sparked a 
wider debate on the sustainability o f  the industry. The Germ an chemical industry wiU 
need to adopt a leading role in prom oting any such debate because w ithout its support, 
any reforms are unlikely to succeed. Germany’s adrninistrative division o f science and 
policy may continue to give rise to confusion as to where to draw the line between the 
technical and political which may no t be resolved by a wider debate on chemicals policy.
Several interviewees expressed the opinion that U K  has been m oving towards a m ore 
precautionary approach to regulation. This may help avoid delays in regulatory action 
caused by perform ing in-depth cost-benefit analyses. However, such activities may be 
offset by a continued reliance on statistics in the U K  regulatory culture following the
Actors may otherwise not have been included either (i) due to their lack o f scientific or technical 
expertise, or, (ü) due to the decentralised parts of its regulatory structure.
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appointm ent o f a statistician to the Cabinet office seeking to im plem ent strategies similar 
to those proposed under the H am pton Review (Hencke, 2005). The H SE is also engaged 
in prom oting responsibility in the industry through statistic-based benchmarking 
(Waygood & Morley, 2006), w ithout evaluating the effects this may have on corporate or 
regulatory risk m anagement activities outside the scope o f the scheme. In  other words, it 
does no t appear to have evaluated alternative means o f  achieving the same objective.
From  the interview responses, British retailers appear m ore active in recent chemicals 
policy formulation than the other surveyed countries (see also ChemSec, 2005a, 2004) 
reacting to  REACH and N G O  campaigns (e.g. FoE , 2004). It remains to be seen 
w hether these relatively new actors in chemicals policy sustain their comm itm ents and 
lobbying once REACH has been enacted.
4.7 Preparing for Im plem enting REACH
All regulators and stakeholders interviewed agreed that some form  o f  REACH is 
necessary. In particular, the current process o f risk assessment needs to be reformed. 
W ith regards to actual risk management, regulators held a com m on view that REACH 
presents a general approach w ithout clear objectives. As a result, a reoccurring opinion 
expressed by m ost interviewees is that REA CH  whl be burdensom e to industry, require 
significant resources from  M ember States, and be generally bureaucratic to aU 
stakeholders involved.
Although Sweden has been the primary catalyst for the adoption o f  the new EU  
chemicals policy, interview results indicate that the U K  governm ent exhibits the m ost 
developed policy positions and perspectives on the new REA CH  legislation. This 
appears to be a result o f  U K  experiences with its Stakeholder Forum , highly detailed 
chemicals policies separately developed by several regulatory adrninistrations and the 
Royal Commission on Environm ental Pollution, as well as the strong involvem ent by a 
wide range o f stakeholders in a large num ber o f  public chemical debates. Any apparent 
similarities between Swedish regulation and REACH m ust be interpreted with caution. 
Responses from  the interviews indicated that REACH is likely to be far m ore 
prescriptive than Swedish regulation. In  this respect, a particular limitation o f  REA CH  
may be the lack o f  flexibility that it provides to companies and regulators for the 
im plem entation o f risk management measures at the shop-floor.
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Many interviewees expressed concern that the im plem entation aspects o f risk 
management, enforcem ent and compliance under REACH are being neglected. 
Interviewees often perceived the EU  regulation as a ‘top-dow n’ piece o f  legislation. 
Subsequently, the danger is that resources will no t be sufficient to cope with ‘bottom -up’ 
implementation, especially if  REACH does no t successfully address current deficiencies 
in compliance with existing chemicals legislation. Despite many im provem ents in 
environmental management, a recent review by the European Commission on the 
general overall quahty o f  the European environm ent reports that further im provem ent is 
constrained by cases o f regulatory non-com pliance (IMPEL, 2000:37). While new 
legislation such as REACH may be required, the focus needs to be on im plem entation 
(IMPEL, 2000:37). For instance, it has been proposed that better co-ordination or 
harm onisation o f the risk management priorities o f the European Com m ission and the 
M ember States should be achieved (Barnes & Barnes, 1999:102).
From  a top-dow n perspective, implementing REA CH  does no t appear to require any 
major changes to adrninistrative structures for Sweden or Germany. Sweden is the m ost 
efficient o f the three countries for inputting inform ation to EU  decision-making, albeit 
limited to KemI. O ne interviewee explained that this is why Kem I has n o t been re­
combined with SEP A and SWEA. Although Germany is considering form ing a central 
chemicals agency, its existing structure appears fairly well prepared for REACH, 
especially as regulators foresee both  ministry and institute officials being able to attend 
relevant decision-making meetings together (exchanging lead roles according to  the 
political or scientific nature o f discussions).
Through the operation o f  its Inter-Ministerial Committees, France has the best structure 
for inputting multiple perspectives to REACH decision-making processes. It can be 
anticipated that France will have one such committee dedicated to co-ordinating 
decision-making in the European Chemicals Agency. Altogether French bureaucracy 
performs efficiendy for ‘top-dow n’ regulation. So while France appears to  be the best 
equipped for enforcem ent and high-level decision-making under REA CH , existing 
decentralised structures may compromise its ability to collect data from  the ‘bottom -up’.
A nother picture presents itself for the UK. Regardless o f  REACH , the U K  should re­
examine its existing historic structures, such as having consum er protection as a 
responsibility o f the D T I instead o f the Environm ent Agency or the D epartm ent for
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Health. The Royal Commission on Environm ental Pollution recently proposed that a 
central chemicals unit should be established in the U K  (RCEP, 2003:141). A central 
chemicals unit should act as an instrum ent o f authority for prioritisation o f resources and 
centralised decision-making structure, rather than just co-ordinating the activities o f  other 
administrations (as proposed by the RCEP). Experience from  Germany would suggest 
that having individual units within one agency operating under the supervision o f another 
rninistry could create a good working environment. The U K  could also consider the use 
o f official inter-ministerial committees for increasing the transparency and accountability 
o f decision-making.
4 .8  Conclusions
4.8.1 D iscussion and Conclusions
N ational approaches to risk m anagement are strongly established within France, 
Germany, Sweden, and the UK. The national approaches have evolved over m any years 
involving complex socio-economic and cultural phenom ena. In turn, the regulatory 
culture is reflected in the country’s administrative infrastructures. Historical and social 
contexts, such as the legal systems and industrial relations, provide some explanation as 
to how  and why differences occur in national approaches to chemicals policy and risk 
management.
Each regulatory approach holds a num ber o f  strengths and weaknesses for achieving 
chemical safety. There is no single best option. French and G erm an technical-based 
regulation often resembles the prescriptive elements o f  implementing Swedish policy, bu t 
lacks over-arching goals. In France this appears to be a result o f  statistics guiding ‘top- 
dow n’ regulation while regulators perform  in-depth risk assessments. In  Germany, this 
appears to be the result o f  separating political from  scientific regulatory responsibility, 
whereas Sweden has a central regulator responsible for both. By com parison, a 
decentralised adrninistrative structure enables the U K  to operate a risk-based approach 
where objective goals supported by stakeholder dialogue translate to  statistics and 
‘bottom -up’ implementation.
Overall, France and the U K  appear to be the m ost apt for achieving changes in their 
regulatory approaches. Germany is deeply entrenched in its attem pt to  bridge the divide 
between science and policy. Sweden appears to  be headed for an end to the ‘glory days’ 
o f a powerful and trium phant publicly-supported Kem I; the only ones disappointed may
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be idealistic environmentalists that have been impressed by Sweden’s ‘tough’ regulatory 
approach.
I f  policy serves to make organised activities stable and predictable, then the current 
legislative proposal for establishing the new EU  chemicals policy appears to have failed. 
In particular, REACH does not have sufficiently specific objectives for risk management 
decision-making. Regulators are faced with an arduous task o f  responding to current 
weaknesses in their regulatory administrations and decision-making processes while 
preparing to im plem ent a totally new system o f  EU  chemical risk management. Careful 
application o f control instruments com bined with a strategy for dedicating both 
regulatory and stakeholder resources can enable separate national objectives to  be 
attained w ithout negatively affecting EU  decision-making processes. For instance, 
decreases in occupational exposure to a substance, reductions in industrial emissions or 
even limitations in the contents o f  a substance in consumer products can be achieved at a 
national level through various measures and initiatives independendy from  any EU 
legislative measure aimed at the prohibition o f  that given substance. Com pared to 
banning specific uses o f a substance, the process o f setting and m eeting objectives 
through other control instrum ents — such as voluntary comm itm ents, certification and 
training schemes, workplace authorisation schemes, etc. — does however have a greater 
reliance on the involvement o f  industry and other stakeholder associations at a national 
level.
In  terms o f stakeholder relations, a lack o f  attention to ‘bottom -up’ REACH 
implem entation may create further distance between stakeholders and regulators, which 
could be particularly problematic for Germany and Sweden. Several interviewees 
reported that increased decision-making at the EU  level is akeady shifting the attention 
o f some stakeholder associations away from  national issues, catalysed through European 
Commission funding o f EU  associations. In  other cases, stakeholders interviewed 
explained that individual national organisations are sometimes finding themselves having 
to adopt com m on positions. As a result, working in partnerships and achieving voluntary 
agreements between organisations at a national level could suffer. In particular, Sweden 
may find that its industry is no  longer ‘so voluntary’ in establishing voluntary agreements 
for the phase-out o f  certain substances. Germany may experience further difficulties with 
its relations to  national Consum er and Envkonm ental N G O s. T he potential and
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implications o f  such events, especially with regards to trust in regulators at a national 
level, require further investigation.
Altogether the functioning o f the central European Chemicals Agency will have a 
profound im pact on national regulatory administrative structures and stakeholder 
relations; future EU  regulatory decision-making should consider how  to accom modate 
and support the wide range o f  stakeholder activities, especially by prom oting diversity 
rather than empowering centralised European networks or organisations. In  this respect, 
the strengths and weaknesses o f the regulatory adrninistrations o f  France, Germany, 
Sweden and the U K  may provide insight into how the Chemicals Agency should be 
structured and managed. The Chemicals Agency could provide a platform  for co­
ordinating, communicating and exchanging regulatory experiences betw een M ember 
States.
4.8 .2  Recom m endations
M ember States could benefit from  exchanging experiences with devising and 
implementing regulation. In particular, France, Germany and Sweden could com plem ent 
each other in the developm ent o f criteria for the rapid enactm ent o f  technical EU  
restrictions. Such activity m ust be paralleled by the exploration o f  instrum ents at national 
levels that can be used in conjunction, in support or as exceptions to EU  restrictions (e.g. 
licensing or certification schemes). In turn, the level o f  inform ation needed for various 
decision-making contexts m ust be clearly delineated in a way to accom m odate risk- 
benefit approaches present in other countries. For example, any epidemiological evidence 
warranting immediate action at the EU  level m ust be differentiated from  instances w hen 
in-depth socio-economic analyses are only necessary at a national level.
Because Germany’s approach to chemical risk m anagem ent closely resembles that o f 
France, Germany should consider the creation o f  inter-institutional fora to facilitate 
political discussion. Although experience with a Chemical Stakeholder Forum  in the U K  
has essentially failed to m eet the aspirations o f  the N G O s, it has provided a platform  to 
examine supply chain issues. This aspect o f  risk m anagem ent appears to have been 
largely neglected in France, Germany and Sweden. In  Germany, this w ould support a 
wider political debate on defining and achieving ‘sustainability’ for its chemical industry 
and provide a platform  for co-ordinating any existing programmes. M uch like Germany,
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France needs to develop a national policy on chemicals. UnHke Germany, France is 
progressing to  achieve this through its m andatory REACH W orking Groups.
W ithin a m ore immediate timeframe, France and Germany should seek to develop a 
wider set o f  instruments that can support current production levels while limiting the 
potential for transboundary pollution or exposures resulting from  product use and 
disposal in other countries. For Sweden, a national stakeholder fom m  could im prove the 
flow and exchange o f inform ation between regulatory administrations and stakeholders 
with Kem I, which currently appears unidicectional. Sweden should also examine how to 
prevent Kem I from  compromising the authority or regulatory power o f  other Swedish 
regulatory administrations.
T he U K  needs to evaluate the transparency and accountability o f  its final decision­
making. W ithout creating a formal structure for weighing various inputs into decision­
making inputs and without establishing criteria for different types o f  risk m anagement 
action, it is difficult to see how transparency in governmental regulatory decision-making 
can improve. The flexibility o f  the U K ’s risk-benefit approach does however offer many 
positive attributes that should be retained. A risk-benefit approach should even be 
further prom oted at the EU  level to  balance (or avoid) potential over-prescription o f 
technical rules. A t the same time, the U K  m ust recognise that in some cases technical 
and hazard-based approaches offer efficient and effective means o f regulation.
Because France lacks any policy developm ent and guiding principles in its approach to 
chemical risk management, France faces similar consequences as the U K  in terms o f  its 
neglect to create a culture o f safety in SMEs. In  this area, bo th  France and the U K  may 
have a lo t to learn from Sweden’s use o f  policy objectives with respect to  prom oting a 
culture o f chemical safety in industry and through supply chains. For France, adopting a 
m ore hazard-based approach to risk m anagem ent could limit the occurrence o f  Victim 
associations’.
Developing technical m ethods for substitution may support the effort to  im prove 
knowledge and understanding o f  chemicals safety in French and British SMEs. 
Maintaining a strong reliance on the use o f  statistics for guiding regulatory activities may 
otherwise neglect fundamental risk m anagem ent practices in industry or by professional 
users. Devising structures for communicating shop-floor experiences and regulatory
125
im plem entation  concerns to policy-m akers in  France and U K  could also assist in  
p rom oting  chem ical safety aw areness in  businesses.
Prevention Protection
France
Provide support for safety management in SMEs
Develop methods to implement 
substitution, precaution and pollution 
prevention through supply chains that 
supports industrial competitiveness
Develop methods to standardise 
and promote best-practice at the 
EU levelGermany
Engage with stakeholders Develop rapid methods to set EU product standards “
Sweden
Develop methods to improve 
‘bottom-up’ substitution
Consider the use o f taxes
Incorporate mutagens and 
reprotoxins into regulator}'’ priorities
Improve the co-ordination o f activities between regulatory administrations 
Increase transparency and accountabiht}^ in decision-making
UK
Streamline SEA by targeting specific 
sectors or limiting its application to 
the national level
Develop benchmarking schemes for 
environmental standard-setting at the 
EU level
Incorporate mulagens and 
reprotoxins into statistical studies
Provide support for safety management in SMEs
T able 4.6 Recommendations for national regulator}^ administrations
B oth  country-specific and overlapping recom m endations are sum m arised in  Table 4.6, 
organised according to  preventive and pro tective m easures. A fram ew ork fo r risk 
m anagem ent un d er R E A C H  m ust consider these existing strengths and  w eaknesses o f  
chemical m anagem ent at national and E U  levels.
T he next C hap ter exposes how  w ithou t careful a tten tion  to  particular issues during 
im plem entation  the R E A C H  legislative text is unlikely to  deliver the recom m endations 
identified in Table 4.6. Several examples are presen ted  in  C hapter 5 th a t illustrate how  
the strengths and weakness o f  the national approaches tend  to  h inder ra ther than  
facilitate E U  decision-m aking. T he p roposed  Systems Fram ew ork for decision-m aking 
under R E A C H  then  seeks to  rectify these po ten tial shortcom ings o f  the  legislation.
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C hapter 5 - A System s Fram ew ork to  Im p lem ent REACH
-  refinement -  
drinking whiskey out o f a. champagne glass 
(Ambrose Bierce, The Cynic^s W ord Book, 1906)
5.1 The N eed for Regulatory Reform
72 Conclusions 
agreed & published
28 Conclusions 
agreed & published
Implemented
Risk Reduction Strategy
? Draft Reports141 Total
Risk Assessment
131 Draft Reports
F igure 5.1 Lack o f progress under current EU chemicals legislation since 1993
The need for fundamental change to E U  regulatory decision-making is illustrated by the 
data contained in Figure 5.1: since 1993, only 28 risk reduction strategies ou t o f the 141 
priority existing substances being assessed under Regulation 793/93^^^ have been 
finalised and published (ECB, 2006a,c). Evaluating the current system’s ability to control 
chemical risks is particularly difficult because it is no t clear how  many o f  the completed 
risk reduction strategies have been im plem ented under the various national or EU  
legislative frameworks. While REA CH  wiU generate significant data on chemical hazards, 
interviewees expressed a sincere concern that slow and inefficient regulatory decision­
making processes wdl persist.
Since the pubUcation o f  the EU  chemicals policy in 2001, there has been little exploration 
o f implem entation scenarios for managing chemical risks under REACH. Proposals from 
M ember States concentrate on mechanisms for sharing hazard data (e.g. Defra, 2005b) 
and the role o f the European Chemicals Agency during hazard assessment (e.g. Libreros, 
2005; SeycheU, 2005). Similarly, business im pact assessments have examined generating 
and collecting hazard data, rather than processes for enacting efficient and effective 
regulation through exposure assessments or risk management measures (e.g. RPA, 
2003a,b; RPA & Statistics Sweden, 2002).
3^2 Regulation 793/93 on the evaluation and control of the risks of existing substances (EEC, 1993) 
wdl be replaced by REACH.
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Trial runs o f  Registration and Evaluation identified these potential shortcomings; both 
the Strategic Partnership on REACH Testing (SPORT) and the Piloting REA CH  on 
D ow nstream  Use and Com m unication in Europe (PRODUCE) stress the need for 
exposure data and the involvement o f actors outside the chemicals industry in its 
generation (Ahlers et al, 2005 and Solbé, 2006 - respectively). However, w ith the 
exception o f  a research paper from  Germany on the interaction o f different legislative 
frameworks during the developm ent o f three recent EU  risk reduction strategies (Führ et 
al, 2004), there is still no pubhshed research on actual regulatory risk m anagem ent 
decision-making. It is therefore possible that many o f  the obstacles currently encountered 
by regulators wiU continue under REACH, an opinion that was expressed by several 
interviewees.
5.1.1 Risk A ssessm ent
Identification and 
characterisation of 
risks where hazard 
assessment is the first 
step in the risk 
assessment process
Risk Assessment Risk Communication & 
Implementation
Implementation of risk 
management measures 
through various EU 
legislative frameworks, 
wider pohcy initiatives or 
voluntary actions
Risk Reduction Strategy
Development and selection of 
risk reduction strategies to 
control or limit risks 
Decisions on controls through 
various legislative frameworks 
Stakeholder 
consultation/dialogue
Figure 5.2 Existing structure of EU decision-making for chemical regulation 
(adapted from CEC, 1998:2)
The focus on hazard assessment stems from  the linear basis o f EU  chemical regulation 
shown in Figure 5.2. Any obstacle encountered during hazard assessment delays the 
completion o f a risk assessment (see Section 2 .2 .1). As hazard classification depends on 
complex scientific evaluations o f  toxic potency and dose-response, regulatory measures 
can be postponed even if  epidemiological, health surveUlance, environm ental m onitoring 
or other risk characterisation data indicate that exposures to a given substance are 
causing significant risks to hum an health or the environment.
Perform ing in-depth risk assessments also proves extremely complicated due to  the vast 
num ber o f exposure scenarios for any single substance; this is why the O E C D  chemical 
programme shifted from  a risk to hazard approach to data collection in around 2 0 0 1  (see 
O E C D , 2005). Although the range o f exposure scenarios across the EU  is m ore limited 
than across the entire globe, the large contribution o f hazard data to  the O E C D  
programme by EU  countries may be responsible for the current E U  focus on hazard
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assessment. A nother possible explanation is that risk-benefit approaches to risk 
m anagem ent dominate over hazard or technical approaches at the EU  level (discussed in 
Section 6.3).
U nder REACH, hazard assessment requirements will continue to be placed on EU 
chemical m anufacturers and im porters based on volume (see Section 2.2.1 & 2.4); the 
REA CH  Regulation does no t establish a clear m ethod to target chemical uses that can 
result in high exposures (e.g. consum er spray applications, grouting agents directly 
injected into envkonm ental media, professional uses during manual applications that 
often result in skin abrasions). A particular limitation with the legislation is that it does 
no t detail any mechanism to collate and consoHdate existing exposure and risk 
characterisation data from  stakeholder groups such as occupational insurers or poison 
centres. Regulators will be requked to generate such data or otherwise base decisions on 
incom plete risk assessments. A part from  the creation o f the Authorisation process, 
which the interviewees typically anticipate will be limited to some 5-10 substances per 
year, REACH introduces no new mechanisms for evaluating risks or enacting regulatory 
measures. In effect, although REACH responds to a need to fill data gaps on chemical 
hazards on a substance level, interviewees held a com m on opinion that it lacks any clear 
approach or framework for regulatory risk management.
5.1.2 Risk Reduction Strategy
Refine Strategy
Consult with Stakeholders
Consult with Stakeholders
Identify Risk Reduction Measures
Propose Risk Reduction Strategy
Identify Options for Implementation
Risk Assessment Identifies a need for Limiting Risks
Figure 5.3 Existing EU ‘Risk Reduction Strategy’ process (adapted from CEC, 1998:2,6,56)
After the completion o f  a risk assessment, EU  decision-making takes place during the 
official EU  ‘Risk Reduction Strategy’ process. Unless changes are m ade to  the REA CH
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legislation or new approaches are proposed in the Technical Guidance D ocum ents then 
M ember State regulators will continue to  follow a process similar to the current Technical 
Guidance for the Development ofTJsk deduction Stratèges shown in Figure 5.3 (CEC, 1998). 
The existing guidance document, which is lengthy and cumbersome to use, describes a 
very general procedure for decision-making that requites input from  various legislative 
frameworks to evaluate chemical control options. Several o f  the regulators interviewed 
reported that attem pts have been made to structure the EU  Risk Reduction Strategy 
process and revise the Technical Guidance D ocum ent accordingly. These efforts have 
however yielded little success. H am pered by the substance-by-substance approach 
presenting limited opportunities for regulators to discuss structural issues, agreem ent on 
any change to  the process remains difficult, especially given the large num ber o f M em ber 
State regulators involved.
Although the interviews with regulators from  France, Germany, Sweden and the U K  
indicated that progress on reaching agreements at the EU  level has been m ade am ongst 
regulators involved in the Risk Reduction Strategy process, there does no t appear to  be a 
coherent or transparent procedure for E U  decision-making. As m ost countries have still 
no t produced official Risk Reduction Strategy reports^^^, interviewees frequently reported  
that there was still a general lack o f experience on chemical risk m anagem ent decision­
making at the EU  level. Germany and the U K  are two o f the six countries to  have 
produced m ore than one EU  Risk Reduction Strategy reporfi^'^. Sweden has actually 
been proactive by publishing at least one draft risk reduction strategy prior to  the 
completion o f  a risk assessmenfi^^. France has n o t yet completed a risk reduction strategy 
and was described by several regulators as experiencing particular difficulties in 
conducting the socio-economic aspects o f alternative risk reduction measures.
Surprisingly, there is no formal structure for developing or selecting risk reduction 
strategies in any o f  the four surveyed countries. W ith the exception o f  companies
Countries having completed the 28 Risk Reduction Strategy reports are: Austria (1 report), 
Denmark (3), Finland (2), Germany (5), Ireland (1), the Netherlands (5), Spain (2), the UK (6). The 
total number o f 141 reports is distributed as follows: Austria (5 reports), Belgium (3), Denmark (8), 
Finland (4), France (14), Germany (38), Greece (1), Ireland (3), Italy (3), Luxembourg (0), Netherlands 
(27), Norway (2), Portugal (0), Spain (4), Sweden (4), UK (25).
3^4 Taking a risk-benefit approach the UK has finalised the highest number o f official reports, as well 
as commissioning the greatest number of chemical-specific studies on the advantages and 
disadvantages of market restrictions. By contrast, Germany’s technical approach is reflected in not 
having conducted any official socio-economic analyses o f its Risk Reduction Strategies.
Although Sweden is attempting to avoid the linear dimension of decision-making, the Risk 
Reduction Strategy report will not be finalised before the risk assessment report.
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producing the chemicals subject to regulatory review, stakeholder organisations were 
reported as providing Htde or no input to national or EU  decision-making. In  fact, 
several interviewees expressed the opinion that existing practices do no t perm it the 
voices o f  other m anufacturers, including downstream  users, to be heard. W ith the 
exception o f  the regulators direcdy involved in producing Risk Reduction Strategy 
reports, the interviewees had httle understanding or knowledge o f the national or EU  
process. Previous decisions were described by regulators as being neither systematically 
evaluated nor com pared at either national or EU  level because responsibihty for 
implementing decisions under various frameworks fall under various M em ber State 
regulatory authorities. A ltogether the existing structure leaves few opportunities for 
‘learning from  doing’.
Evaluative Factors:
- Information Needed to Assess 
each Risk Level Factor
Risk Level Factors:
- Socio-Economic Impacts
- Risk Assessment
- Social Values
Decision-
Making
Practical Factors of Alternative 
Risk Controls:
- Implementation Timeline
- Efficacy, Efficiency, Equity
- Enforceability
Political Factors:
- TolerabiEty of the Regulatory 
Response to alter Risk Level Factors
Figure 5.4 The regulatory decision-making wheel
A large num ber o f risk, evaluative, practical and poHtical factors enters each stage o f  the 
Risk Reduction Strategy process (Figure 5.4). In addition to  the socio-economic impacts 
o f  any regulatory action varying across the EU , the interviewees described that the level 
and detail o f  inform ation necessary to justify any decision pohdcally varies significantly 
between M ember States, confitming the analysis o f  the different national approaches o f  
France, Germany, Sweden and the U K  in Chapter 4.
D ue to the inter-dependency o f  the factors shown in 5.4, decision-making can easily 
become a process o f  data re-evaluation; a change in inform ation on a given chemical risk 
and risk reduction strategy can require each factor to be reassessed, creating the ‘wheel’ 
effect illustrated in Figure 5.4. Two examples o f  how  this can occur are presented in
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Table 5.1. Although hypothetical, the two examples are based upon experiences 
described by the regulators during the interviews.
Factors Example 1 - Description Factors Exam ple 2- Description
Data have just been made available Evidence of occupational illness has
« that justif}  ^a need to change the •s caused the need to reduce exposure
s hazard classification of a substance 3O levels to a given substance below
from toxic to very toxic. PLh those previously agreed.
The classification of the substance Due to the evidence of occupational
1 requires a reassessment of exposure illness, the substance may need to bedata; previous evaluations rehed on reclassified, which could also cause a
1 estimates worst-case scenario models S change to risk levels during the use of
W where there were high margins of professional and consumer products.
safety.
Previously agreed emission limit Because of the political scrutiny, there
values must be lowered but could be is a need to have a well-conducted
13 too cosdy for many SMEs to achieve. 1 risk-assessment. In particular, theu'+3 Therefore, a more cost-effective feasibilit)^ of reducing occupational
2 option could be to regulate the sale of exposure must include a technical
the product. This would however w assessment of respirator}^ equipment
require agreement on product and workplace local exhaust
standards. ventilation.
Product standards are not politically The re-evaluation process has
acceptable to some Member States as identified that only occupational
previous consultation has only exposure to a certain size range of
addressed the option of emission limit y particulate matter need to be strictly
■1 values. It may therefore be necessary '■D controlled. Further risk data must beao to use a voluntan^-based programme. 2 collected and the socio-economicPh which would affect the risk factors & analysis revised accordingly. Product
and require a re-evaluation of the standards should be set, but will
potential socio-economic impact. require harmonised testing methods
for enforcement across the EU.
Table 5.1 How further data can require re-evaluation of a risk reduction strategy
The decision-making ‘wheel’ results from the unstructured nature o f the Risk Reduction 
Strategy process. Inform ation is often unavailable or only arrives after a provisional 
agreement has been reached. Interviewees explained that this is because the M ember 
States and Commission Directorates-General use a wide range o f pohcy and legislative 
frameworks to input inform ation into decision-making (see also Glachant, 2001). In 
particular, interviewees complained that timehnes for implem enting specific risk 
management measures through existing legislative frameworks are often unavailable or 
not easily accessible (see also Führ et ai, 2004), a concern echoed by the manufacturing 
companies sun^eyed by W ehrmeyer et al. (2004). Decision-making is further comphcated 
by test m ethods necessary for comphance and enforcem ent taking several years to 
standardise (see also Perenius, 2000:54) and a lack o f analytical substance reference
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materials necessary for enforcem ent (see also Frier, 2003). Finally, decision-making m ust 
also account for substantial differences in M ember State national legislation even when 
implementing EU  directives (e.g. Lanser & Pless-MuUoH, 2003; Fineman, 2000), as well 
as the levels o f  actual comphance (e.g. IM PEL, 2000; Kramer, 2002:184).
Three recent cases o f  obstacles to EU  risk m anagem ent are presented in Box 5.1. In 
retrospect, complex decision-making processes could have been avoided by enacting 
immediate decisions through a m ore formal structure. The case histories in Box 5.1 
illustrate how differences between national approaches becom e evident, prom inent and 
may even be amphfied during EU  decision-making. The case o f DCM  highhghts the 
contrast between the G erm an technical and British risk-benefit approaches. Arguably, 
U K ’s risk-benefit approach delayed decision-making bu t Germany’s insistence on 
technical product regulation is as m uch to blame. After almost two years o f  decision­
making, the following comprom ise was eventually achieved: targeting specific uses for 
technical product regulation and allowing hcensing at a national level for other uses. In 
the other two case examples, France and Sweden needed to respond to occupational 
protection due to unique national pohtical pressure. Sweden actually w ent ahead with 
immediate action, whereas France waited for an outcom e from  EU  decision-making. 
While interviewees described the delay as having fuelled political pressure in France from  
occupational victim associations, the immediate regulatory response in Sweden appears 
to  have appeased Trade U nion concern. As neither case requites product standards or 
involves transboundary pollution to protect health or the environm ent, exposure 
reduction for these substances does no t warrant a harm onised EU  approach.
EU  chemicals pohcy reform  should begin by reviewing the Risk Reduction Strategy 
process. First, exposure scenarios and the corresponding regulatory controls dictate the 
necessary level o f harm onised or co-ordinated E U  action. Second, many aspects o f  risk 
management, comm unication and implementation can operate in parallel to risk 
assessment processes, providing a basis for m ore efficient and effective (i.e. integrated) 
decision-making (Section 2.2.1). Third, regulatory administrators appear unable to 
contend with the limitations o f the current process due to  shortages o f  expert staff and 
resources. In terms o f  bo th  regulatory and research analyses, national and E U  Risk 
Reduction Strategy procedures remain unexplored. Consequently, all interviewees 
anticipated that many o f the current obstacles to EU  decision-making will continue under 
REACH.
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Box 5.1 Three Anecdotal E U  Risk M anagem ent Stories — based on interviews
1. A  Political Priority for 2-(2-butoxvethoxAethanol (DEGBE) and 2-(2-methoxvethoxv)ethanol 
(DEGhlE)
In France, politicians faced pressure over mounting evidence o f  occupational risks from the 
potential reprotoxic properties of glycol ethers. The French government responded by making 
D E G B E  and D EG M E priorities in the EU risk assessment process, even though other Member 
State regulators were o f  the opinion that risks arising from some other highly dangerous 
substances warranted more immediate attention. Restricting the use o f  D E G B E  and D EG M E at 
a national level in France was thereby delayed until the outcome o f  the EU regulator}^ process.
Several years later, official EU risk reduction strategies for D E G B E  and D EG M E were produced 
but discussions o f  any possible restrictions have largely focused on applications outside industrial 
settings relevant to France. France therefore decided to adopt much lower Occupational 
Exposure Limits than those decided at the EU level, essentially banning m ost industrial uses o f  
the two substances.
2. Preventing Death from Dichloromethane (DCM)
In order to protect occupational and consumer health from DCM , Germany decided to set 
technical standards on the sale o f  DCM. National measures would not have been practical for 
regulating the trade and marketing o f  DCM  in the EU. Moreover, action to restrict the marketing 
o f  dangerous substances to protect human health or the environment must comply with Article 
95 of the EC Treaty relating to the Internal Market. Objecting to immediate adoption o f  EU  
standards to ensure adequate risk reduction, the U K  — a major producer o f  DCM  — voiced the 
view that it was necessar\r to conduct full risk assessments o f  alternative substances, as well as a 
detailed socio-economic analysis o f  alternative risk reduction strategies, despite the fact that 
DCM  had already been substituted in some countries, e.g. Sweden, without any evidence o f  
increased health risk from the alternative substances. After lengthy regulatory evaluations, a 
document was published detailing the need to select risk reduction measures from a variety o f  
different risk management options (ElM AREAD, 2004). German regulators expressed the 
opinion that immediate action could have prevented the death o f  two workers in Germany 
resulting from the use o f DCM. In order to facilitate the decision-making process, standards 
could have been established for container size and evaporation rate which would have to be used 
unless sold to certified or licensed users.
3. A National Response to Trichloroethylene (TCE)
Before completion o f  an EU risk assessment on TCE, Sweden decided that epidemiological 
evidence on the hazardous properties o f the chemical was sufficient to warrant strict regulatory 
control in the workplace (through the application o f  Article 138 o f  the EC Treaty). Sweden 
therefore began to implement a company use-specific Authorisation system. Sweden’s action was 
later challenged by the European Commission as causing unnecessary barriers to trade, but a 
European Court o f  Justice ruling upheld the Swedish system.
Several years later, EU risk assessment data confirmed TCE as a carcinogen, but a risk reduction 
strategy has yet to be completed. As TCE is a commonly used solvent, which has several 
applications that may not easily be substituted, several Member States have adopted different 
national regulatory controls for TCE (e.g. Slunge & Sterner, 2001). Achieving future consensus 
on any EU action to control this substance may therefore prove particularly difficult. Thus, 
evidence suggests that, with the possible exception o f  setting (minimal) Occupational Exposure 
Limits, developing and implementing risk reduction strategies to protect occupational health 
should remain at the national level for this substance.
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5.2 REACH - A Critical Analysis
Stakeholders I 
Inputs i
I n d u s t r y  
R e g i s  n a t i o n
R is k  A s s e s s m e n t
E v a l u a t i o n
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C l as s i f i c a t i o n  
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Figure 5.5 Regulatory decision-making under REACH
(differences from the current regulatory strucmre indicated in grey)
Ih c  current draft R E A C H  legislative proposal essentially fo llow s the sam e linear 
structure as current regulatory decision-m aking: a hazard assessm ent m ust be com p leted  
before decision-m aking on  risk m anagem ent or com m unication . T h e differences from  
the previous regim e, indicated in grey shading in Figure 5.5, are: (a) a m ore extensive  
requirem ent for industr)^  to  generate chem ical hazard and use data w hich  it m ust then  put 
in to  a central database m anaged by the new ly created E uropean Chem icals A gency, (b) 
an A uthorisation procedure for a small subset o f  ‘highly’ dangerous substances, (c) a 
strucmre for stakeholder input in to  Restriction and A uthorisation procedures, and, (d) a 
m echanism  for responding to stakeholder requests for chem ical-specific risk inform ation.
W ith this linear approach to regulatory decision-m aking, a danger is that the input o f  
hazard and use data on  30,000 substances w ill cause the R E A C H  system  to  b eco m e  
overloaded. In particular, i f  new  inform ation continues to  enter decision-m aking at 
various points, the ‘w h eel effect’ described in Section  5.1.2 will continue (Figure 5.4). 
Requiting the com pletion  o f  in-depth hazard assessm ents may create a b o td en eck  to  
further risk m anagem ent, risk com m unication and im plem entation o f  risk reduction  
m easures. A ltogether, the m am m oth creation o f  R E A C H  could result in slow  and  
unpredictable regulation.
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By focusing on filling the gaps in hazard data for chemicals on the EU  market, the 
European Commission White Taper for a future E U  Chemicals Strate^ completely 
overlooked four fundamental questions, developed in Box 5.2:
1. W ho defines chemical risks?
2. How should chemical risk information be communicated?
3. W hat regulatory structures facilitate management and prom otion o f chemical safety 
in businesses?
4. How should EU decision-making be strucmred in order to facilitate M ember State 
authorities reaching agreement on regulatory processes or outcomes?
Box 5.2 Fundamental Questions not Addressed by the EU Chemicals Policy
(based on interviewee responses)
1. Who Defines Chemical Risks?
More often than not, stakeholders disagree with each other on scientific risk assessments. While a 
company may conclude that a chemical does not present an unacceptable risk to human health or 
the environment, a regulator may identif}' the need to reduce a risk (van der Wielen, 2002). And, 
ot course, consumer or environmental N G O s may push for regulatory action beyond that which 
regulators deem adequate to reduce a risk.
With risk assessment unlikely to be fully harmonised vdthin the foreseeable future, the regulators 
interviewed expressed the opinion that difficulties in reaching consensus on scientific and 
technical evaluations o f  risk levels will continue to occur between Member States and industry" 
(see also ECETOC, 2003; CEC, 2000a). Under REACH, regulators will retain the burden for 
evaluating both risk assessments and risk management measures recommended or implemented by 
industry. A  structured method for incorporating data from stakeholders outside the immediate 
chemical industr}^ or companies using chemicals wdl be limited to web-mediated consultations 
during the Restriction and Authorisation procedures.
Regulators will continue to hold responsibility for determining risk levels, especially for risks at 
the EU level resulting from multiple emissions and exposures to chemicals. Decision-making 
under REACH will therefore have to contend with the fact that no clear methodology for 
performing risk assessment exists under consumer legislation (see Kramer, 2000:27). Otherwise, 
industrial associations or private enterprises specialising in compliance standards will have to 
continue setting levels o f  protection for consumer products when restrictions do not exist, even 
though this practice lacks democratic legitimacy and legal protection (Führ, 2000:165).
From an implementation and enforcement perspective (as opposed to legalistic interpretation) it 
is not always clear whether restrictions take precedence over product-based legislation such as 
‘CE marking’ (CLEEN, 2002). Regulators have also identified gaps in existing chemical safety 
requirements across Member States and even differences in interpreting legislative requirements 
under provisions such as the Safety o f Toys Directive (RPA, 2004:42, 55). REACH must 
therefore clearly establish that Restrictions and Authorisations take precedence over all other 
legislation.
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2. H o w to  Communicate R isk  Information?
A recent report by the European Policy Centre identifies a need for improving regulator}^ risk 
communication (Ballantine, 2003). A h ile  recommendations by the European Policy Centre 
involve wider aspects o f  risk communication across EU legislative frameworks, REACH must 
contend with consumer and environmental N G O  demands for increased communication o f  
chemicals present in consumer products. A  systematic procedure for listing the chemical contents 
o f  products according to categories o f  product use still needs to be established before 
implementing REACH. This can take the form o f  Technical Guidance for the operation o f  the 
newly created Chemicals Agency.
In terms o f  the practicaHt)" or monitorabikty o f  implementing REACH, no Chemical Safet}' 
Report (CSR) appears to exist. Tlie concept o f  a CSR has therefore never been tested. The extent 
to which a substance-specific CSR can cover more than one specific use or be incorporated into 
Safety Data Sheets for preparations (i.e. chemical mixtures) still needs to be established under the 
REACH Implementation Projects (RIPs).
3. What Regulatory Structures prom ote Chemical Safety in Businesses?
A com m on image held by m ost interviewees is that o f  REACH being a complex piece o f  ‘top- 
down’ legislation (Chapter 5). The current legislative proposal does not appear to meet general 
downstream user demands for a simple and predictable set o f  regulations (e.g. CEC, 2004; 
CLEltN, 2004). Ihc Commission’s statement that REACH will avoid overlaps with other 
legislation is misleading (CEC, 2003b): the majority o f  the 40 Directives and Regulations that 
REACI 1 replaces are amendments to Directive 76 /769 restricting the marketing and use o f  
dangerous substances.
Unless changes are made to decision-making strucmres, many regulators and stakeholders 
interviewed expressed the view that future legislation and policy may continue to prove difficult 
for companies to track and predict (see also ERM, 2003). As the Authorisation process o f  
REACH will only apply to a small subset o f  substances presenting ‘very high’ risks to human 
health or tire e n v i r o n m e n t ’ ^ 6 ^  achieving risk reduction will continue to rely on implementing 
measures through a wide number o f  legislative frameworks or policy instruments, with marketing 
and use restrictions at the EU level only anticipated as a last option (Christensen et a l ,  2003).
In addition to clarifying the inter-relation o f restrictions with product-based legislation, 
improving consistency across legislative frameworks should focus on harmonising procedures for 
demonstrating compliance. Several companies interviewed reported that difficulty in achieving 
regulatory compliance does not necessarily stem from different standards across legislative texts 
or across different implementation o f  EU directives, but from the internal (corporate) 
administrative structures necessary for demonstrating compliance. Chemical Safety Reports 
should be constructed so as to make it easier for a company to demonstrate compliance wdth 
other legislation such as the Chemical Agents Directive, the Dangerous Discharge Directive 
(EEC, 1976b) or Integrated Pollution Prevention and Control. Such harmonising action could 
also improve the standardisation o f  environmental reporting for regulatory administrations
Recall that chemicals requiring Authorisation wül be identified during the implementation process; 
the number o f actual chemicals and uses subject to the process wiU depend on tire availabilit}  ^ o f  
resources witliin tlie European Chemicals Agency (CEC, 2003; Deloitte & Touche, 2002).
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(following Kramer, 2002:159). For tlie chemical industry, diis could also promote innovation by 
reducing institutional barriers necessary for demonstrating regulatory compliance (Eder & 
Sotoudeh, 2000).
Regardless o f  the extent o f  integration or harmonisation o f  REACH with other legislative 
frameworks, companies will face complex supply chain management issues under REACH (Erler 
et a l ,  2005a). Implemented over 11 or more years, detailed information on chemical risks for 
m ost chemicals will not be available until after Registration, as will decisions on future 
Restrictions and Authorisations. Future changes to the REACH legislation and the accompanying 
I'echnical Guidance Documents should consider how companies might be able to establish 
acceptable chemical uses, so as to market ‘REACH compliant’ products prior to Registration. 
Otherwise, companies may opt for chemicals that have already gone through the system, 
regardless o f  risk levels.
Finally, Technical Guidance Docum ents must consider the enforceability o f  REACFI. N o  
evidence was obtained from the research interviews to suggest that current levels o f  non- 
compliance with chemical legislation wül improve with REACH (following CLEEN, 2004; 
Speltz, 1999). Given the technical difficulties in monitoring and enforcing chemical products, 
considerations o f  enforceability must be incorporated into the demands for Registration. 
REACFI may otherwise fail to create a level playing field between EU and non-EU  products.
4. H ow  to Structure Regulatory Decisions?
•Apart from Registration, Authorisation and Chemical Safety Reports, the new REACH  
legislation does not make any significant changes to the current process o f  EU risk management. 
The use o f  wider tools such as voluntary agreements, producer take-back o f  (un)used products or 
sector-specific guidance for achieving risk reduction have not been integrated into the current 
legislative text. Determining the necessity to take EU action will be left to Member States, 
Chemicals Agency or the European Commission during procedures for Restrictions and 
Authorisations. All interviewees agreed that unless radical changes are enacted in the legislation 
or proposed in future Technical Guidance Docum ents many existing risk management düemmas 
wül persist.
Overall, resolving the potential shortcomings o f the REACH legislation will clearly 
depend on the extent to which future Technical Guidance D ocum ents can address the 
issues discussed above. In this respect, it is worthwhile considering alternative chemical 
regulatory systems that have been proposed by the D utch Ministry o f Housing, Spatial 
Planning and the Environm ent (VROM) (TK, 2001) and the U K  Royal Commission on 
Environm ental PoUution (RCEP) (RCEP, 2003). Both VROM  and the RCEP recognise 
the need for clear and predictable decision-making processes based on the categorisation 
o f chemicals and chemical uses.
A set o f ‘decision-making rules’ forms the central aspect o f the D utch Strategy on 
Management oj Substances (SOMS) (Figure 5.6a — on the next page) which is organised
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according to a hazard and use matrix. In comparison, the R C EP’s proposed approach 
concentrates on the use o f m onitoring data for decision-making through a structured 
approach to using stakeholder inputs and perform ing reviews o f  previous decisions 
(Figure 5.6b). The RCEP also proposes a mechanism  for identilying chemicals o f 
regulatory concern through a screening process prior to full risk assessment evaluation, 
the results o f  which would be published to provide risk inform ation to stakeholders and 
businesses at an early stage o f  regulatory decision-making (Chemical Screening & Listing 
- Figure 5.6b).
Both the D utch SOMS and the U K  RCEP systems generate risk inform ation on a 
prioritised ‘need-to-know’ basis, avoiding the strong reliance on hazard assessment and 
volume triggers that REA CH  proposes. U nder SOMS, rninimal hazard data requirements 
are established according to chemical uses; if  criteria are no t met, the corresponding uses 
are banned. For the RCEP, risk assessment and m anagem ent would take account o f  all 
relevant m onitoring data. The RCEP would therefore also avoid the linear dimension o f 
decision-making under REACH: inform ation on exposure and risk characterisation 
would enter the decision-making process independently to  data generated or supplied 
from  industry. This inform ation could, in turn, trigger risk m anagem ent m onitoring and 
review which feed back into the risk assessment and m anagem ent processes. The RCEP 
screening process would also rely on the use o f existing hazard assessment data to make 
full use o f in silico (computational chemistry) m ethods for identifying and prioritising 
substances for regulatory review.
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T he question  o f  delineating responsibility for defining and com m unicating risk levels 
begins to be addressed in b oth  the SO M S and R C E P system s. By establishing a set o f  
decision-m aking rules, the D u tch  SO M S can be seen as prom oting the com m unication  
of.risk and safety: a com pany w ou ld  k n ow  the primary criteria under w h ich  a chem ical 
may be used  or be subject to  further regulatory controls. T he R C EP m eth od  o f  chem ical 
listing sets out a similar approach to risk com m unication by m aking data from  
m onitoring studies and hazard evaluations publicly available. Chem icals w ith  hazardous 
properties may be subject to further regulatory review or may even  be phased-out if  
detected at elevated concentrations in hum ans, marine m am m als or top predators
In term s o f  acm al regulatory risk m anagem ent, the SO M S does n o t detail rules for E U  
action corresponding to each hazard and use categorisation. Similarly, w hile the R C E P  
presents a w ide and detailed set o f  recom m endations to m ake increased use o f  a w ide  
range o f  risk m anagem ent and policy instrum ents, it does n ot present these as a 
form alised structure for E U  decision-m aking.
REACH SOMS RC EP
Prioritisation of Decisions X Yes Yes
Decision-M aking Rules X Yes X
Chemical Listing X X Yes
Structured Stakeholder Inputs X X Yes
M onitoring & Review X X Yes
Table 5.2 Comparison of REACH, SOMS and RCEP
A lthough m any aspects o f  either the SO M S or R C EP system  can easily b e  integrated  
with R E A C H , neither appears to have b een  particularly influential in the E uropean  
C om m ission  legislative drafting (Table 5.2). T h e System s Fram ework, w h ich  is presented  
in the next section  o f  this Chapter, contains the key elem ents o f  b o th  the SO M S and  
R C EP proposals sh ow n  in Table 5.2.
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5*3 System s Framework
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Figure 5.7 The proposed Systems Framework
(structural differences between the framework and REACH are highlighted in grey)
This section presents the framework o f the system approach proposed in this 
dissertation. Com pared to the current REACH legislative proposal, the framework 
contains elements o f the D utch SOMS and the U K  RCEP chemical strategies (Section 
5.2; Table 5.1). Specifically, the framework would incorporate; (i) a set o f decision-making 
rules that includes chemical listing, (ii) a m ethod for extending stakeholder inputs into all 
parts o f decision-making, and (hi) a mechanism for m onitoring and reviewing regulatory 
outcomes. It also proposes to develop a m ethod o f target-setting to facilitate the co­
ordination o f regulatory activities under other legislative frameworks with REACH. 
Figure 5.7 highlights the structural differences o f the Systems Framework com pared to 
the current REACH legislative proposal (refer to Figure 5.5).
First, prior to Registration & Evaluation, inform ation on chemicals used in certain 
consumer products would be made immediately accessible to stakeholders and the 
general public {listed uses). A t this stage, decision-making rules would enable companies to 
identify safe and permissible uses that would then be subject to less rigorous regulatory 
review. Immediately following the enactm ent o f REACH, companies across the supply
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chain would be required to follow a basic set o f  regulatory recommendations for controlling 
chemical risks, regardless o f Registration timelines. AU these processes could continue to 
operate in paraUel to the im plem entation o f  the REACH regulation, serving as a guide 
for companies and regulators.
D uring Evaluations, inputs from stakeholders outside the chemical industry would be 
reviewed together with the data submitted in company Registration dossiers. A wider set 
o f m onitoring and epidemiological data would thereby be systematicaUy incorporated 
into the risk assessment process, as weU as any inform ation submitted by stakeholders on 
the efficiency and effectiveness o f  various risk management measures. FoUowing the 
Evaluation procedure, EU  or M ember State legislative frameworks outside the immediate 
scope o f REA CH  would only be used to  achieve or supplem ent decisions under 
REACH, often co-ordinated by a target-setting mechanism. EssentiaUy, R EA CH  would not 
depend on inputs from  other EU  legislative frameworks for risk m anagem ent decision­
making. FinaUy, a formaUsed mechanism  would be established for perform ing 
retrospective analyses o f regulatory outcom es and revising the decision-making rules.
Although the framework can take the form  o f  an official Technical Guidance D ocum ent 
for industry and regulators to use w hen implementing REACH, any structure for 
decision-making will be pertinent to the functioning o f  the European Chemicals Agency 
and the European Commission. The corresponding details o f the fram ework are 
therefore presented in the following three sections: decision-making rules, technical 
guidance and adrninistrative structures.
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5 .3*1 Decision-M aking Rules
Listed
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potential 
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to Registration
Safe
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Evaluation
Excluded from 
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U ses
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for Evaluation
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Authorisation
Authorised
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unless authorised 
through EU or 
national 
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Member State 
permitting 
schemes factored 
into REACH 
decision-making
Figure 5.8 Categorisation under the Systems Framework
Restricted
U ses
Some uses 
banned, all 
other uses 
allowed as 
under REACH
Does not apply 
to occupational 
exposures in 
industrial 
settings
Covers all 
product-based 
legislation — 
Toys, etc.
Tolerable
U ses
Overall risk 
reduction 
through EU 
target-setting 
where selection 
of appropriate 
risk 
management 
measures only 
apply at the 
national level
Decision-making rules would be used to organise chemical uses according to listed., safe, 
permissible, authorised, restricted and tolerable (Figure 5.8). Substances contained in 
preparations or in articles with high consum er exposure potentials would be listef^’ on 
the REA CH -Inform ation Technology (REACH-IT) website that will be maintained by 
the European Chemicals Agency. The availability o f such inform ation should facilitate 
the Registration process and also facilitate a num ber o f  actors prioritising theic risk 
m anagement activities, as wül be discussed below.
Safe and permissible uses would establish general exceptions from  prioritised regulatory 
decision-making procedures anticipated under REACH. W hde safe and permissible uses 
would streamline regulatory processes for EU  decision-makers, the identification o f  these 
uses should help provide companies with predictable regulatory outcomes. In  particular, 
a safe o t permissible use would not face a ban under Restrictions or Authorisation. Based on 
rninimal sets o f hazard and exposure data, companies would be able to identify safe uses 
for which the substance may be m arketed for manufacturing and professional 
applications. Inform ation for making choices on alternative products wiU thereby be 
available to downstream users prior to Registration. Permissible uses would be limited to
As with the current REACH legislative proposal, a company would be able to request a derogation 
from the Chemicals Agency on grounds of confidentiality.
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m anufacturing processes that may require the use dangerous substances for safety or 
perform ance functions^^^.
All substances intended for use in professional and consum er products would also need 
to foUow a set o f regulatory recommendations. By adhering to the recommendations a 
downstream  user would no t need to communicate the corresponding uses upstream  
during Registration. The recommendations would later serve as a template for banning 
chemical uses under Restrictions or Authorisation. For predictable EU  decision-making 
following Evaluation, chemical uses requiring regulatory risk reduction would be 
categorised as restricted, authorised "^or tolerable.
Professional and Consumer 
"Recommendations
Manufacturing 
Permissible Uses
Professional and Manufacturing 
Safe Uses
Consumer 
Usted Uses
Tolerable Uses
Restricted Uses
Authorised Uses
Regulatory Risk Reduction 
D ecision-making
Guiding Implementation & 
Streamlining Regulatory 
Decision-making
Substance or 
chemical grouping
Figure 5.9 Flow process for the Systems Framework
The categorisation process for the proposed Systems Framework is shown in Figure 5.9. 
A substance or group o f similar substances (referred to as a ‘chemical grouping’) would 
enter the Systems Framework; any chemical grouping would be based on intrinsic
3^8 Companies would still need to apply the substitution principle under the Chemical Agents 
Directive when selecting substances identified as meeting the criteria safe or permissible uses.
Authorised uses would be subject to Authorisation under REACH or other Member State 
permitting schemes.
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profïles '^ '^^ o f  a substances identified through RIP 3.3^ "*^  on Inform ation Requirements. 
However, the Systems Framework would focus on chemical uses to  avoid an over- 
rehance on a substance-by-substance approach. Risk m anagement activities based on use 
can also then help identify, assess and regulate synergistic effects that exposure to 
multiple substances can have on health and the environm ent (Section 2.2.1).
As a first step, any relevant consumer uses would need to  be listed (listed uses). Safe and 
permissible uses would then essentially be rem oved from  any subsequent EU  regulatory risk 
reduction processes^'^^. While companies m ust follow recommendations, regulatory risk 
reduction may deem it necessary to supplem ent these with m ore prescriptive duties.
Listed Uses
Examples o f the types o f  substances contained in consum er products subject to listed uses 
would include: aerosols intended for indoor use, personal deodorants, volatile substances 
contained in household adhesives, plasticisers with high mobility incorporated into the 
outer matrix o f toys, and colouring agents loosely bound on the surface m atrix o f 
clothing textiles intended for direct prolonged contact with skin. The product categories 
could include the criteria necessary for companies and retailers to identify and foUow the 
regulatory recommendations. Regulators and stakeholders (such as retailers, academic 
researchers and material science institutes) would collect this data prior to  Registration 
through various voluntary and governm ent/E U  programmes. The data sets could then 
be updated and reviewed during Registration.
The extent to which Evaluations under REACH would need to  cover consum er 
products could be limited to the listed uses unless Registration data indicate a particular 
concern (e.g. endocrine disruptors, very persistent and very bioaccumulative substances, 
or genotoxic carcinogens). Usted uses would also facilitate the prioritisation o f 
enforcem ent activities aimed at consumer goods. In  some cases, regulatory requirem ents 
for product labelling (e.g. substances meeting certain hazardous profiles) for the listed uses
Intrinsic properties of a chemical consist of physico-chemical properties (e.g. solubility, vapour 
pressure), fate properties (e.g. (bio)degradation, partition coefficients), ecotoxicoHgical properties (e.g. 
toxicity to aquatic or terrestrial organisms) and toxicological properties (e.g. acute toxicity, irritation, 
genetic toxicity) — see Section 2.1.
In addition to the use of (Quantitative) Structure Activity Relationships and ‘read-across’ (see 
Section 2.1.1), ‘category approaches’ for grouping substances according to structural activités are 
being developed under RIP 3.3.
Unless criteria for establishing safe and permissible uses need to be reviewed.
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could be required under product specific legislation, or as part o f REACH Restrictions 
and Authorisations.
Safe or Permissible Uses
Safe Uses
Intrinsic Properties
- no evidence of non-threshold toxicological effects and
- low volatility and low mobility and
- no evidence that the substance is easily absorbed via the skin and
- no evidence that the substance causes cracking of the skin
Exposure Scenarios (for substances with the above intrinsic properties)
1) industrial brush applications requiring gloves or spray applications requiring gloves 
and respiratory protective equipment
2) industrial systems where not discharged or released directly into the environment — 
e.g. filtered, recycled or effluent treated as waste water
3) incorporation into articles not intended to be in direct contact with humans during use
Table 5.3 Safe Uses
Establishing a process for identifying safe and permissible uses prior to, or in parallel with. 
Registration is expected to reduce uncertainty in chemical supply chains resulting from  
REACH. D ow nstream  users may otherwise have to wait for Registration phase-in 
periods before m aking choices o f alternative products (i.e. identifying and selecting safe 
uses). The Systems Framework would therefore require M ember States and the 
European Commission to  define rninimum in vitro and in silico toxicological test data, 
following the Registration requirements^"^^ for low exposure manufacturing apphcations 
that would correspond to  safe uses. The safe uses would be limited to substances where 
there is no evidence o f non-threshold toxicological effects (see Section 2.1.1) and the 
physico-chemical properties o f the substance enables exposures to be strictly controlled 
(Table 5.3).
The safe would still be subject to Registration or, i f  any relevant new risk data becom e 
available, regulatory review. A sample set o f safe use criteria is provided in Table 5.3 that 
simply avoids chemical use scenarios with the highest exposure potentials following 
current risk assessment Technical Guidance (CEC, 1996a).
Companies could supplement this data with additional information that does not involve animal 
testing. Companies would also need to take account of whether any existing data or other information 
indicates a particular hazardous property.
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A further set o f criteria would be devised to identify permissible uses for chemicals that 
provide certain safety or utility functions — e.g. colours in warning signs, materials in 
autom obile airbags, materials in parachutes and professional sports equipm ent, and 
processing chemicals for pharmaceuticals used in closed-systems. The chemical use 
would need to fulfil certain requirem ents that demonstrate that substitution o f the 
substance may present other risks by comprom ising either the safety or perform ance o f a 
final m anufactured product or service provision. Following Technical Guidance 
D ocum ents developed in the RIPs or issued by the Agency, a company would be able to 
identify w hether certain uses m eet these demands prior to Registration and exchange 
existing data during the Pre-Registration period.
A simphfied set o f Registration data requirements would be demanded for safe or 
permissible uses^*^ using a basic ‘tick box approach’. Safe uses would n o t be subject to 
further risk m anagement under REA CH  unless evidence indicated that registered data 
are incorrect. Permissible uses would no t be prioritised for Evaluations or other decision­
making, and would be issued with time-limited exceptions during Restrictions and 
Authorisations.
Recommendations
Based on previous restrictions on the marketing and use o f  chemicals under Directive 
76/769, a set o f  recommendations could be detailed in Technical Guidance D ocum ents or as 
an official European Commission Recommendation. The regulatory recommendations 
would immediately apply to all professional and consum er products on the EU  markeri'*^. 
Responsibility for following the recommendations would apply directly to individual 
companies throughout the supply chain, which therefore holds impHcations for product, 
suppher and user liability.
A company would need to possess a rninimal am ount o f hazard and exposure data to 
m eet any given recommendation. I f  evidence indicates that a hazard exists, including data 
from  academic research papers, industry would be responsible for establishing that the 
relevant professional or consumer chemical exposures are below D erived N o-E ffect 
Level (DNEL) thresholds or otherwise rninimised or avoided (Section 2.1.2). Companies
4^4 In such an instance, the company that has previously identified a safe use would be liable for any 
risks resulting from incorrect information that it had knowingly used to identify the safe use.
4^5 Although professional uses include chemical exposures resulting from occupational use, the 
Systems Framework proposes to make a clear distinction between ‘professional’ and ‘industrial’ 
applications, as explained in subsequent sections.
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would be responsible for establishing and docum enting D N ELs, based on generic 
guidance available from  regulators that is being developed in the relevant RIPs^ "**^ . 
Companies would be able to work within D N E L  boundaries by noting similarities and 
differences with previous examples, for instance by using m etabohsm  studies in 
conjunction with biom onitoring studies. Consistent with the aim o f reducing the need 
for animal testing, hazard data necessary for meeting the recommendations would be limited 
to in vitro and in silico testing. Exposure would be the key defining criterion.
The inclusion o f  a wide variety o f potential sources o f  hazard data should niinimise the 
potential for introducing false negative bias during in vitro or in silico testing. T o  further 
safeguard against Type II errors, regulators should consider adopting a m ethod to use 
epidemiological data from existing occupational exposures to  estabUsh ‘bounded effect 
levels’ (Hansson, 2002). This approach sets regulatory thresholds based on confidence 
limits against the probability o f an observed effect (e.g. 95% probability o f no observed 
effect at a given exposure).
Essentially, the data sets for meeting the recommendations follow the general requirements 
o f hazard data necessary for Registration bu t are defined according to specific exposure 
scenarios. A company would need to notify the European Chemicals Agency if  it 
believed that animal testing was necessary to estabhsh that an exposure is sufficiently 
below a D N E L  (or that a D N E L  needs to be reviewed, revised and lowered). As under 
the current legislative REACH proposal, a company generating any data prior to a 
Registration deadline could obtain mandatory reim bursem ent from  other companies 
needing the data at the time o f  Registration.
As chemical use for any given apphcation may result in different exposure scenarios, and 
the corresponding risk m anagement options can vary significantly, a company may adopt 
alternative risk m anagem ent measures to any given recommendation. In  such cases, the 
company using the chemical would be required to hold evidence to justify the measures 
as recommendation equivalents. For instance, the suppher o f  an adhesive for flooring could 
supply an inform ation leaflet detahing work rotations to control professional exposures 
instead o f reformulating a product. The recommendation equivalent could therefore take the
146 These draft Technical Guidance Documents focus on scientific Literature reviews of Assessment 
Factors and how to develop Exposure Scenarios but do not consider the extent that an exposure may 
fluctuate above or below a DNEL or in what situations regulators, or other stakeholders, may 
disagree on a DNEL.
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form  o f sector or product specific best practice guidance available from  a Trade 
Association, Trade Union, regulatory authority or other source.
A n indicative set o f  recommendations 'll shown in Table 5.4 based on recent E U  restrictions, 
technical guidance and official regulatory reviews. The recommendations w ould simply be 
described according to  hazard criteria and potential exposure levels w ithout including the 
use o f personal protective equipm ent (PPE). Exposure assessments should however 
assume that basic safety instructions are being followed based on typical scenarios o f 
aicflow rates, size o f room , etc. (see Riley et al., 2001). A company would therefore be 
able to modify exposure calculations by decreasing the concentration o f  toxic substance 
or reducing the volatility o f a mixture. Unless labelled as ‘professional use only’ a product 
would have to comply with recommendations intended for consumer uses^^^.
Existing restrictions would continue to operate, such as the ban o f  CMR category 1 and 2 
substances in consum er substances and preparations. The recommendations would 
essentially extend such bans to include substances that are potentially CMR (e.g. category
3) or endocrine disruptors but lack sufficient data for a fuU hazard assessment. Similarly, 
any evidence o f non-threshold toxicological effects (e.g. based on results o f  the Ames 
test described in Section 2.1.2) would warrant a company needing to  follow certain 
recommendations.
W hen a D N E L  cannot be established by a company, a dangerous substance should no t 
be used at any concentration for a specified apphcation under the recommendations. This 
zero-threshold rule would therefore apply if  data indicate:
(a) a substance is a suspected CMR or endocrine disrupter with a very low D N EL;
(b) a non-threshold substance or a PBT or VPVB substance;
(c) a substance that may be toxic, a CMR or an endocrine disrupter bu t there is 
insufficient to estabhsh a D N EL.
4^7 Unless a product is clearly marked, it is sometimes ‘impossible’ for regulatory inspectors to 
distinguish between professional and consumer use (CLEEN, 2002).
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The safety measures necessary for following the recommendations or recommendation 
equivalents could be detailed or referenced in Safety D ata Sheets. The process would need 
to be presented to  companies in such a way to ensure that threshold calculations for 
preparations follow Directive 1999/45 on the classification and labelling o f  preparations 
(EC, 1999b). In  other words, additive rules for combined toxicity m ust be followed 
unless evidence suggests that synergistic or antagonistic mechanisms are at work.
Regulators (Member State, Chemicals Agency or the Commission) would be responsible 
for checking whether any Restrictions m ust support or further define the recommendations 
or recommendation equivalents. Recommendations would therefore act as ‘tem plates’ for fumre 
regulation. As they would apply before Registration deadlines, recommendations and 
recommendation equivalents would provide a general form at for companies submitting 
substance Registration dossiers for professional and consum er uses. For workability, the 
recommendations would be limited to  products intended for consum er or professional use, 
organised into a simple-to-foUow matrix o f  hazard and use criteria.
Only in cases w hen regulators requite inform ation during Evaluation or enforcem ent 
would detailed exposure calculations need to be submitted by a company. The 
recommendations would serve as a regulatory reference source for form ulators or 
manufacturers. Therefore, a downstream  user would only need to comm unicate a 
chemical use upstream  for Registration purposes w hen it beheved the chemical 
application in a m anufacturing process fell outside the exposure scenarios for which a 
recommendation or recommendation equivalent
Recommendations would provide a m ethod for checking products m arketed in the E U  — 
whether produced in the EU  or im ported into the EU  — including articles. This 
reinforces the principle (and W TO  requirements) that imports should face the same 
regulatory requirements as products produced in Europe. A company placing a product 
on the EU  m arket for professional or consum er use can be required to sign conformity 
checks stating that the product meets the relevant recommendations or a recommendation 
equivalent. As the recommendations can be immediately applied, the process avoids potential 
delays in the application o f risk m anagement controls resulting from  the 1 1 -year 
implementation timeline for REACH.
152
Restricted or Authorised Uses
For decision-making on EU  Restrictions and Authorisations, a m ethod for 
communicating certain national perm itting or hcensing schemes appears to  be 
necessary^'^^. Otherwise, variations in existing national legislation could delay reaching 
consensus on the need for EU  action and even act against the subsidiarity principle. 
Authorisation, approval or certification schemes operated at the M ember State level m ust 
already be notified to, and approved by, the European Commission under Directive 
98 /34  on technical standards. Co-ordinating this process with decision-making under 
REA CH  is therefore no t expected to represent an additional administrative burden to 
M ember States or the Commission.
REACH m ust also clearly establish that controlling occupational exposures follows 
M ember State legislation except for Restrictions on professional uses. A lthough measures 
aimed at occupational health usually follow Article 138 o f the EC Treaty, and n o t Article 
95 on which the REA CH  regulation is based, many professional users do no t w ork in an 
industry environm ent where existing occupational health and safety legislation may be 
m onitored and enforced (CEC, 2004; C L EEN , 2004). Furtherm ore, professional users 
are likely to lack the knowledge and resource necessary for implementing chemical safety 
measures (CEC, 2004; C LEEN , 2004). As a result, control o f chemical risks resulting 
from  professional uses may depend on restrictions on marketing and use, which m ust be 
controlled at a EU  level in order to ensure efficient m onitoring and prom ote the 
functioning o f  the Single Market. It is therefore evident that REA CH  m ust estabhsh a 
clear definition o f  ‘professional’ versus ‘industrial’ use.
The research further concludes that chemical uses should be subject to  a perm itting 
mechanism at M ember State rather than EU  level when a pohtical response to control 
occupational exposure in industrial settings is necessary at a national level. This follows 
the evidence from  the interviews that indicates that serious pohtical pressure at national 
levels may arise if  certain chemicals are n o t included in an authorisation process (Section
5.3 - Box 5.1). Making these uses subject to  M ember State perm itting-based schemes 
therefore enables national authorities to set the appropriate level o f occupational health 
protection. W hile implementing measures relating to Article 138 o f  the EC  Treaty is 
outside the immediate scope o f REACH, it whl ultimately affect decision-making.
4^8 This would apply to product restrictions or hcensing schemes that do not significantly affect the 
functioning o f the Single Market, for example processes and products authorised for water treatment 
processes (e.g. DWI, 2003).
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T o prom ote chemical safety, the framework proposes that company-specific exceptions 
to following the use-specific REA CH  Authorisation process be issued by M ember States 
within their national territories. Otherwise the A uthorisation process could be 
particularly burdensom e for companies involved in activities such as accident response, 
environm ental remediation or chemical management services for handling dangerous 
substances. Company-specific exceptions would only follow the submission o f dossiers 
during the REA CH  Authorisation process in which companies dem onstrate an in-depth 
knowledge o f  chemical safety, personnel m onitoring schemes and accreditation for 
handling dangerous substances. Any exception could be time-limited in order to grant 
the company time to develop alternative substances or processes.
Tolerable Uses
Tolerable uses would apply to  substances w hen overall risk reduction is necessary, bu t 
setting EU-wide Restrictions or Authorisations is identified as ineffective, inefficient or 
unnecessary. For instance, it may be that risk reduction is only necessary in a few 
M ember States due to particular industrial activities (e.g. reduction o f  the probability that 
workers are exposed above a D N EL). In other cases it may be that there is a need to 
estabhsh best practice across the E U  through a framework such as Integrated Pollution 
Prevention and Control (e.g. reduction in overall emissions). A lthough im plem ented 
using legislation outside REA CH  at a national level, measures to  achieve targets would 
affect decision-making on Restrictions and Authorisations.
Tolerable uses would be hnked to  target-setting schemes developed under REA CH  risk 
reduction decision-making. The concept o f integrating target-setting schemes with 
decision-making under REA CH  stems from interviewee responses regarding the need for 
better co-ordination o f risk management controls under other legislative frameworks, 
national legislation and on the lack o f flexibility to achieve risk reduction through 
measures EU-wide Restrictions and Authorisations under REACH . By estabhshing a 
Monitoring Netm rk  to devise targets and report on  theit achievement, the target-setting 
mechanisms under the Systems Framework would also respond to  the need expressed by 
the interviewed regulators for timelines for im plem enting measures under other 
legislative frameworks. I f  targets were not achieved, then specific uses could be m ade to 
Restrictions or Authorisations. However, during the first process o f  review, for 
consistency with other decision-making, tolerable uses would no t apply to safe, permissible, 
authorised or restricted uses.
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Actual targets for tolerable uses could be set and based on a num ber o f criteria such as:
■ use-specific volumes as a proxy for hum an and environmental exposures (e.g. as 
a percentage decrease in the use o f  a substance for a particular process),
■ occupational health statistics (e.g. as a percentage reduction in health incident 
reports resulting from  the use o f  the substance within a sector),
■ industry perform ance indicators (e.g. as a reduction in the num ber o f  accidents 
within a sector),
■ predicted or m easured exposure levels (e.g. degree in reduction o f  exposure levels 
relative to a D N E L  or PN EC), or
■ benchmarking schemes (e.g. decreased volume o f the substance present in certain 
products or decreased volume o f  substance use in a sector).
Achieving targets remains the responsibility o f  M ember States through a variety o f 
measures including incentive-based schemes, voluntary measures and local perm itting 
schemes. In  some cases, decision-making on the targets can include co-ordination at the 
EU  level such as estabhshing or communicating best practice.
The use o f targets would differ from  environm ental or occupational standards for 
specific chemicals or chemical groups through existing EU  legislation such as the W ater 
Framework Directive, Air Quahty Framework Directive (EC, 1996b) or Chemical Agents 
Directive, bu t could supplement any target-based schemes found under these pieces o f 
legislation. Pubhshing tolerable uses on the REA CH -IT website could then prom ote the 
comm unication and co-ordination o f  a wide set o f  risk m anagement and poHcy measures 
within industry subgroups at either EU  or national levels^ "^ ,^ including eco-labels and 
industry voluntary agreements (e.g. W inter, 2000:182). A particular benefit o f  these 
activities is their abihty to improve industrial relations with consumers, banks and 
insurance companies (Golub, 1998:5).
A m ethod for target-setting could prom ote a level playing field^^° for companies operating 
in the EU  while avoiding the need to  estabhsh harm onised controls (Golub, 1998:1). 
M ember States would retain the abihty to enact measures beyond EU  targets as under 
legislation based on Article 175,153 or 138 o f  the EC Treaty, bu t use different regulatory
149 For instance, the German Textile Trade Association (TEGEWA) has developed a method to rank 
and label chemicals according to three levels o f priority for reducing emissions to water (von 
HoUeben, 2000:187).
159 A specific objective would be to avoid any potential for the bidding down of standards’ that can 
result in the European Internal Market from competition between rules (see Barnes & Barnes, 
1999:158).
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tools to achieve comparable (rninimal levels) o f risk control. Therefore, target-setting could 
prove particularly relevant for managing different national approaches at the EU  level, as 
described as ‘National D im ension’ in Box 5.3:
Box 5.3 N ational D im ensions — based on interview data
Target-setting could be a relevant process for risk reduction under the following scenarios:
■ When reports of occupational injur}  ^or illness occur within a particular Member State resulting 
in a need for stringent national regulatory controls;
■ When some Member States have decided to phase-out certain chemicals through international 
conventions, such as the Marine Convention, but not aU Member States are contracting parties 
(see also Perenius, 2000:53);
■ NICdien levels of safety for risk management measures do not adequately cover variations in the 
use of assessment factors or differences in anticipated exposure levels in risk assessment data 
(see also Führ, 2000:165)
A further argum ent for target-setting is that the practicality and acceptability o f 
implementing any measure depends on the regulatory adniinistrative structure and 
industrial landscape o f a country. For instance, broadly comparable reductions in the use 
o f trichloroethylene have been achieved using technical regulations in Germany, 
company specific Authorisations in Sweden and taxes on chlorinated solvents in Norway 
(Slunge & Sterner, 2001), The use o f  targets also provides greater sensitivity to  varying 
environmental conditions than com m and and control legislation. The exploitation o f 
environm ental conditions present within a M ember State that enable a chemical to  be 
naturally absorbed and degraded m ore rapidly than in another country constitutes an 
‘entirely legitimate source o f  comparative advantage’ (CEC, 1996b:10).
To summarise, target-setting and subsequent reporting m ust reflect national differences in 
production, use, and environmental conditions, as well as alternative regulatory measures 
and policy instruments that can be implem ented to achieve risk reduction. Just as with 
any benchmarking type scheme, target-setting m ust be carefully constructed so as to avoid 
‘league tables’. Otherwise the complexity o f  inform ation may be m isconstrued and the 
fundam ental objectives o f  achieving risk reduction through chemical safety may be 
neglected (see Arrowsmith et al, 2004). Setting targets m ust also accom m odate the recent 
past activities o f industrial sectors so as no t to unfairly benefit previously poor 
performers (Arrowsmith et al, 2004).
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5 .3*2 Technical Guidance for Decision-M aking
D uring REA CH  implementation, regulatory decision-making will need to identify 
chemical uses that need the application o f  further risk reduction. According to the 
legislative text, this process will occur via an Annex XV dossieti^\ which m ust present a 
justification for the need for risk reduction and the selection o f the appropriate risk 
reduction strategy. The Annex XV dossier would resemble the current Risk Reduction 
Strategy procedure but, in addition to the possibility for Authorisations, the dossier 
includes a form at for proposals for the harm onisation o f  classification and labelling o f  a 
substance.
A 247 page draft Technical Guidance D ocum ent for producing an Annex XV  dossier 
was pubhshed in May 2006 as part o f  RIP 4.4 (BRE et al, 2006). It presents a highly 
convoluted technical explanation o f how  to consider alternative regulatory options. For 
instance, after explaining the interaction o f REACH procedures, how  assess inform ation 
for the harm onisation o f classification and labelling and how  to manage potentially 
confidential data, it begins on page 53 by stating that an Annex XV dossier for a 
Restriction m ust be able to substantiate an initial concern over a risk to hum an health or 
the environm ent (BRE et al, 2006). The docum ent then goes on to  explain how  to 
consider alternative risk m anagement options in terms o f  whether: (1) increased 
enforcem ent would alter the risk level, (2) further risk m anagem ent measures w ould be 
needed to  supplem ent any restriction, (3) inform ation on alternatives is available, as well 
as any socio-economic data, (4) other legislative Frameworks could be used to reduce 
exposure. A detailed procedure o f  how  to check a risk assessment is explained, such as 
comparing exposure to D N ELs or PN ECs.
Examples provided in the draft RIP guidance docum ent are rather self-evident. Overall, 
the project adds little to the current EU  Risk Reduction Strategy Technical Guidance 
Docum ent. Instead, it creates a reference docum ent for regulators that resembles parts o f  
the Literature Review presented in Section 2.3 o f this thesis. It certainly does n o t provide 
a set o f  simple-to-foUow structures to  decision-making or a template to organise the 
results o f  a risk assessment. The framework presented in this thesis therefore provides a 
potential structure to inter-Hnk various decision-making processes o f  REA CH  and has
151 Note that recent amendments have changed the number of the legal recitals, articles and annexes 
of the legislative text; in a previous Version’ of the draft legislative text, what is now referred to as an 
Annex XV dossier was an Annex XTV dossier’.
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been checked to ensure that it does not clash with guidance developed in the RIPs, 
including RIP 4.3 on Inclusion o f  Substances for Authorisation.
Arguably, the general guidance produced in RIP 4.4 serves as an im portant source o f 
inform ation on how to identify and assess the multiple variables that input to  risk 
m anagement decision-making. Given that the im plem entation o f REA CH  wiU require 
many additional staff from  M ember State regulatory authorities, including the new 
M ember States that have little or no experience with the previous Risk Reduction 
Strategy process, and the hiring o f some 400 personnel for the European Chemicals 
Agency, RIP 4.4 will prove very valuable to many individuals. Fundamentally, this is 
where the research o f this PhD  thesis differs to the RIP 4.4: the System Framework 
creates a tool for decision-making. The proposed Systems Framework also co-ordinates 
many different decision-making processes, including the interaction between RIP 4.3 and 
4.4, that are not subject to investigation by the RIPs such as w hen and how to 
communicate risk assessment data to stakeholders^
The Systems Framework proposes to sort chemical uses according to Restrictions, 
Authorisation (including national perm itting schemes) or target-setting, (i.e. restricted, 
authorised, or tolerable uses). To manage this process, a decision-making matrix has been 
developed that would serve as:
1. A form at to present risk assessment results for the purpose o f risk reduction 
decision-making;
2 . A m ethod to recom m end appropriate regulatory options, including target-setting,
3. A tool to  compare proposals for Authorisation, Restrictions and other regulatory 
risk reduction options.
5^2 The REACH legal text does however include several mechanisms to ensure that confidential 
business information and other proprietary data are not disclosed.
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Targets
Restrictions
EU Authorisation
Further risk assessment
Member State Permitting
Combination of the above options
Risk Assessment 
(i.e. Registration or Evaluation dossier)
Step 4
Selection o f Regulatory Options 
(Figure 5.11 and Annex 5.1)
Step 3
Input risk descriptors into the 
(Figure 5.11)
Exclusions:
A decision to exclude any risk 
should be communicated to 
relevant decision-makers under 
other legislative frameworks
Step 1
Categorise risk assessment results 
according to the seven Risk Descriptors 
- apply conclusion (i), (ü) or (üi) - 
(see Box 5.4)
Step 2
Exclude any risks that should be regulated under 
other legislative frameworks 
(e.g. construction products, packaging materials) 
(see Box 5.5)
Figure 5.10 Risk reduction decision-making under the Systems Framework
A n overview o f  the proposed risk reduction decision-making process is shown in Figure 
5.10. The primary aim is to input risk inform ation into the decision-making matrix that will 
then generate a set o f ‘m ost suitable’ regulatory o p t i o n s T h e  final selection o f  the 
regulatory option is left to decision-making between EU  regulators during 
im plem entation and m ust follow the broad legislative requirements summarised in 
Appendix 5.1.
As a first step to  the risk reduction process, the results o f  a risk assessment report (i.e. a 
Registration or Evaluation dossier) m ust be organised according to  seven risk descriptors 
shown in Box 5.4.
By comparison, according to the REACH legal text, proposals for substances subject to 
Restrictions or Authorisations would undergo separate processes and not include any specific 
mechanism to co-ordinate decision-making with other legislative frameworks.
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Box 5.4 Risk Descriptors for the dccision-inakingnuitrix (Step 1)
T ( Tin Cl at rislis to liuninti healtli and ecosystems as a result o f emissions tliat arise from
disperse sources o f pollution or contamination, including releases during use and 
disposal o f consumer or professional products;
11 Specific emissions that result in risks to human health and ecosystems that result from
point industrial sources or sj^ecitic uses;
ITT Immediate (high level) risks to human health, wildlife or ecosystems from exposures via
IV Future risks arising from increasing concentrations o f chemicals in environmental media 
or biological systems, ecosystems and human health via the environment;
V Professional user risks resulting from direct exposure during product use and including 
occupational exposures not occurring in industrial tacilities (e.g. outdoor or underground
VI Consumer risks resulting from direct exposure during product use; and,
V I1 National dimensions: where risks are limited to specific occurrences within certain
Member States, inteqiretation o f risk levels and regulatory controls vary significantly 
between Member States, and control measures do not mandate F.Ü harmonised 
regulation for achieving risk reduction (see .Box 5..), p. 154).
As part o f this first step, one o f  tliree possible conclusions used in current EU  risk 
assessment reports would be applied for risk descriptors I to VI:
(i) there is a need for further information and /or testing,
i.e. significant uncertainties in risk assessments have been identified and disagreement 
arises on the need for further risk reduction measures before or after completion o f the 
Evaluation process;
(ii) there is at present no need for further information and /o r testing and no need for risk 
reduction measures beyond those which are currently being apphed,
i.e. Exposure<< derived no-effect level (DNEL) or predicted no-effect conc. (PNEC);
(iii) there is a need to limit the risks,
i.e. Exposure>>D N EL or PNEC or a DMEL^^^^
or exposure levels are significant and a PNEC or D N EL cannot be established.
Risk descriptor VII, ‘National D im ensions’, would simply be defined as whether or no t 
target-setting or national perm itting schemes should be apphed for the scenarios that were 
described in Box 5.3 on page 154. Examples o f four types o f  uncertainty that can lead to 
conclusion (i) are provided in Table 5.5 on the next page.
Recall that a DMEL applies to non-threshold effects or substances where a DNEL or PNEC 
cannot be established (Section 2.1.2).
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Type I
Hazardous
properties
- Epidemiological evidence indicates inherent hazardous properties for a 
substance but existing laboratory test results lead to the conclusion that the 
substance is ‘non-dangerous’
- Evidence indicates endocrine disruption but Member States do not agree 
on the rehabiht): o f the findings
- Evidence indicates that metaboHtes or biodégradation products possess 
similar hazardous properties as parent compound
Type II
Dose-response
Conc.-effect
- Inconsistencies arise in the extrapolation o f a D N EL from lower to higher 
test-level organisms when using different data sets
- Existing data prove insufficient to estabhsh the shape o f a dose-response 
curve at dosages corresponding to anticipated exposure levels
Type III
Exposure
- Adequate levels o f safety for consumer spray applications depend on a 
fixed particle size distribution that varies significantly according to the 
product manufacturing process
- Environmental emission data are only available as average values (not 
minima and maxima)
- Exposure levels primarily depend on the volume of a substance imported 
or used on the EU market according to relevant product categories, but it is 
not possible to generate an approximate values for these volumes
Type IV
Risk
Characterisation
- Lack o f data exists on the level o f comphance, comphance monitoring and 
enforcement for a high level risk that requires specific safety measures to 
ensure adequate protection
- Insufficient monitoring or modelling data exists to determine die extent of 
transboundar}^ pollution caused by emissions to environment
- Exposure data of ecosystems and humans via the environment primarily 
depend on emissions from incorrectiy disposed products
Table 5,5 Examples of uncertainty that could lead to conclusion (i) under the risk descriptors
As a second step, prior to entering the risk descriptors into the decision-making matrix  ^ any 
potential risk that requires particular regulatory attention needs to be excluded from 
further decision-making (Figure 5.10). Reasons for excluding potential risks include:
■ Existing restrictions;
■ Company specific exemptions;
■ Permissible uses;
■ Control under other legislative frameworks.
Any decision to exclude a risk must be communicated to the relevant decision-makers 
and stakeholders. For instance, if it is decided that a specific chemical use should be 
controlled under another legislative framework, the relevant D irectorate-General o f the 
European Commission must be notified as well as the national M ember State Com petent 
Authorities. That means that REACH wiU need to estabhsh the comm unication 
structures between the relevant institutions and organisations (see Section 5.3.3).
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Box 5.5 . Exclusion from the decision-making matrix (Step 2)
The following parameters would define whether a substance, chemical grouping or use should be 
excluded from further risk reduction strategy development and selection decision-making:
Exclusion Example:
Existing
restrictions
OMR substances 
and preparations for 
consumer use
None
Company-specific
exemptions
Uses for land
remediation;
accident response;
chemical
management
services
Company exemptions for the use and handhng of 
dangerous substances should be granted at a 
national or EU level for conducting remediation 
projects, responding to accidents (contamination 
containment & clean-up), or performing other 
relevant activities. Any exception could be time- 
limited in order to grant companies time to develop 
alternative substances or processes.
Substances that 
provide certain 
safety or utihty 
functions
[permissible uses)
Colours in warning 
signs; processing 
chemicals for 
pharmaceuticals
Permissible uses should not have been prioritised 
for Evaluations or other decision-making, and could 
even be issued with time-hmited exceptions to 
Restrictions or Authorisations. A company should 
be able to identify whether specific uses meet these 
demands prior to Registration.
Chemical uses 
already specifically 
covered by 
product legislation
Cosmetics; 
Constmction 
Products; Packaging; 
Plant Protection 
Products
REACH should provide the mechanism to identify 
risks from substances not specifically covered by 
product legislation, e.g. environmental fate of 
Cosmetic or emulsifiers used in Plant Protection 
Products. However, in many cases other legislative 
frameworks may be more appropriate from devising 
and enacting the appropriate risk reduction 
measures.
Once the data are inputted into the decision-making matrix shown in Figure 5.11, the 
corresponding possible regulatory options can be identified. As a final step, the selection 
o f a regulatory option should be justified according to effectiveness, practicality and 
monitorability as detailed in Appendix 5.1. Several combinations o f regulatory options 
can be considered, as shown in rows C1-C4 o f Figure 5.11.
Conducting socio-economic analyses following the collection o f information via 
stakeholder consultation is part o f the Restrictions and Authorisation procedures 
foreseen under REACH. Additional data collection and analysis could remain optional at 
the national level especially for target-setting. The general type o f inform ation that can be 
collected is specified in Annex XVI o f the REACH regulation (on perform ing socio­
162
economic analyses) and follows the same points discussed in Section 2.3.3 o f  the 
Literature Review^
Inform ation from  socio-economic analyses can serve no t only to select between 
alternative risk management measures in the decision-making matrix bu t can identify the 
relevant timelines for im plem entation (e.g. resulting from  process change, product 
reformulation or instillation o f pollution abatem ent technology). In the case o f 
Authorisation, REA CH  specifies that socio-economic data will form a key variable in the 
identification o f  suitable alternatives and the period for granting an authorisation before 
it needs to be reviewed.
Annex XVI provides a very brief 2-page summary of information that can be considered when 
conducting a socio-economic analyses such as: impact of bans on product performance or availability; 
feasibility o f alternative processes or products; costs o f implementing risk management measures; 
social implications on job security; impact of regulation on environmental or consumer protection; 
wider implications on industrial competitiveness; etc.
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5 .3*3 Adm inistrative Structures
For efficient decision-making, the European Chemicals Agency will need to  establish a 
netw ork for decision-making across the relevant occupational, consum er and 
environm ental legislative frameworks. Judging from  the responses o f the regulators that 
were interviewed, decision-making under REACH will require frequent interactions 
between Directorate-General Environm ent, D G  Enterprise & Industry, D G  
Em ploym ent, Social Affairs & Equal Opportunities and D G  SANCO (Health and 
Consum er Protection) (see Sections 5.1 & 5.2). Unfortunately, the REACH legislation 
does no t propose any detailed structure for co-ordinating activities between the various 
Directorates-General, the corresponding M em ber State Com petent Authorities and the 
new Chemicals Agency.
The Systems Framework also proposes to extend responsibility for decision-making to 
include a wider set o f  stakeholders than anticipated under REACH. The current REA CH  
legislative proposal limits formal stakeholder inputs to Restriction and Authorisation 
processes mediated via the R EA CH -IT website. U nder the Systems Framework, a 
m echanism would be created to  enable stakeholder groups to  input data relating to  the 
Registration and Evaluation processes, such as inform ation on the appropriateness o f 
various risk m anagement measures. A separate netw ork would then be responsible for 
m onitoring and reporting the implem entation o f  risk reduction measures adopted under 
REACH, as well as reviewing any decision-making rules.
Stakeholder Inputs
Registration dossiers from  industry would continue to  provide the primary input for risk 
assessment and subsequent decision-making. Regulators, institutions, N G O s and 
academic research centres in EU  M ember States would however be able to subm it data 
directly to  decision-making processes through a system o f peer-review operated by the 
European Chemicals Agency. In addition to toxicological or epidemiological studies, 
inform ation from  the Stakeholder Inputs would include references to  research on  the 
effectiveness o f  risk reduction measures for risk m anagem ent d e c is io n -m a k in g ^ In  
order to limit the potential num ber o f  inform ation sources to a manageable level and 
avoid duplicate submission o f  relevant inform ation. Stakeholder Inputs should be co­
ordinated at the EU  level through European organisations or national M em ber State
In this way, insurance companies, occupational health institutes, trade unions or other 
organisations can input actual monitoring data and inform regulators o f the effectiveness o f any 
sector-specific guidance or existing risk management measures are having on achieving risk reduction.
165
regulatory authorities. A dedicated unit within the Chemicals Agency would then be 
responsible for the adrninistration o f the information.
Monitoring N etwork
Co n su m er
C h e m ic a l s  A g e n c y
ENTRDGCEN
EEA
ENVDG
SANCO DG
OSHA EMPL DG
M e m b e r  St a t e  A u t h o r it ie s
En v iron m en t Occupational
Figure 5.12 Monitoring network: box locations indicate the responsibilities o f the
organisations for consumer, occupational and environmental protection 
(acronyms appear in Box 5.3 on the next page)
As decision-making under REA CH  wiU frequendy depend on the abihty o f  other 
legislative frameworks to control chemical risks (Section 2.4.3), the European Chemicals 
Agency will need a Monitoring Network to co-ordinate regulatory activities across the 
Directorates-General o f  the European Commission^^^. In particular, the Monitoring 
Network would be responsible for tracking and reporting on the im plem entation o f  
targets under target-setting and standards under Restrictions and Authorisations. As shown 
in Figure 5.12, besides staff from  the M ember States and the E uropean Chemicals 
Agency, the Monitoring Network could comprise representatives from  two European 
Agencies, the European Centre for Standardisation (CEN) and four D irectorates-General 
o f the European Commission. Each o f these European institutions is placed in Figure 
5.12 to indicate its relative responsibtiities in regulation aimed at consumer, occupational 
and environmental protection, as detailed in Box 5.6 on the next page. T he triangle in the 
background o f Figure 5.12 represents the continua betw een these three inter-related areas 
o f chemical risk management; for instance, banning the sale o f  a substance to  reduce 
direct consum er exposure has implications for releases to the environment^^^. D G
While the need to co-ordinate the activities of the European Commission D Cs was raised by many 
interviewees, the European Policy Network has also identified this as being necessary for the 
implementation of REACH (BaUantine, 2005:3)
158 Similarly, banning a product for occupational use will affect releases to the environment during 
manufacturing that may ultimately result in consumer exposures.
166
Enterprise & Industr)^ and C E N  are centrally position ed  in Figure 5.12 because the 
enforcem en t o f  R estrictions and A uthorisations usually requires harm onised product test 
standards.
Box 5.6 M onitoring Network representative organisations and Com m ission DGs
- the existing chem ical activities o f each organisation are described below -
OSHA - European Agency for Safety and H ealth at Work
■ produces sector-specific best practice documents covering occupational protection
■ collects and benchmarks occupational health statistics 
EEA - European Environment Agency
■ reports on the implementation o f  EU legislation
■ monitors the state o f  the environment 
C E N  - European Centre for Standardisation
■ harmonises product standards and test methods
■ harmonises environmental monitoring standards 
E N T R  - Enterprise & Industry DG
■ sets marketing and use restrictions under Directive 76/769
■ organises product standards for new approach directives, e.g. Toys, Construction Products 
E N V  - Environment DG
■ co-ordinates environmental legislation, such as emission limit values and waste
■ sets restrictions under Extended Producer Responsibility or other product regulation 
EMPL - Employment, Social Affairs & Equal Opportunities DG
■ manages occupational health and safety legislation
■ co-ordinates and sets occupational exposure standards 
SANCO - Health & Consumer Protection DG
■ monitors and sets consumer protection legislation, including General Product Safety
■ reviews and collates data relating to Biocides, Plant Protection Products, Medicinal Products
A lthough  the pow er relations and rem its for the institutions involved  in the M o n ito r in g  
N e tw o rk  w ou ld  rem ain the sam e as under current E U  legislation, a m em ber o f  sta ff from  
each organisation w ou ld  be m ade perm anently available for R E A C H  decision-m aking. 
In som e cases, specialist risk assessm ent know ledge may be needed  for decision-m aking  
under R E A C H , such as exposure data m aintained by the D irectorate-G eneral for 
C onsum er H ealth and P rotection , D G  SANCO^^'’. In other cases, tem porary chem ical 
bans may need  to be rapidly im plem ented  under other legislative frameworks^^*’. A s  
discussed in Section 5.2, although controlling occupational exposures rarely requires E U  
market restrictions (see also E C , 1998a), decision-m aking on  the appropriateness o f  risk
'59 Recall that the active substances present in plant protection products, biocides or medicinal 
products are outside the scope o f REACH but product formulants such as emulsifiers are included.
As evident from previous European Commission Decisions under the General Product Safet}" 
Directive (EC, 2001 d; CEC, 1999) that were only followed by restrictions under Directive 76/769  
when sufficient evidence indicated the necessity for harmonised EU technical standards (CEC, 2003).
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reduction measures may depend on the developm ent o f  best practice docum entation by 
OSHA.
I f  regulators identify new risk data on substances that have already undergone 
Registration and Evaluation, perhaps via Stakeholder Inputs, the Monitoring Network should 
be responsible for assessing w hether it is necessary to  review any previous risk 
m anagement decisions. A further role o f  the Monitoring Network would be to prom ote the 
harm onisation o f admimstrative procedures (as opposed to the actual standards) for 
companies demonstrating compliance under various EU  legislative frameworks (see 
Section 5.2).
5.4 Prioritisation o f  Regulatory Decision-M aking
The need to develop a m ethod o f  prioritisation under REA CH  is highlighted by the fact 
that approximately 3,700 substances are anticipated to be registered under REA CH  
within the first three and a half years o f im plem entation (Section 2.5.1). In the history o f  
chemical regulation, such a large num ber o f risk assessments has never been generated 
over such a short time period. Several substances wiH be simultaneously identified as 
needing certain uses controlled through regulatory action; regulators wiU then need to 
prioritise which chemicals should be regulated first. E U  regulators wiU also have to 
balance their resources between the procedures for Restrictions and Authorisation. As 
seen in Chapter 4, a focus on a few highly hazardous substances through a procedure o f  
authorisation could otherwise result in the neglect o f  regulatory or corporate activities in 
managing other hazardous substances.
EU  decision-making currently prioritises risk assessment and m anagem ent by com bining 
“expert judgement” with a tool called EURAM  (EU Risk Ranking M ethod) (ECB, 2005). 
EURAM  sorts chemicals according to existing hazard data, production volumes, 
potential exposure scenarios and data gaps. As an extremely technical program m e, 
interpreting EURAM  results can be challenging, which limits decision-making 
transparency (see Ranke, 2001:25). In practice, m ost o f  the interviewees described the 
prioritisation o f EU activities as primarily based on national regulatory activities that, in 
turn, are typically based on political influences that vary between regulatory 
administrations (Chapter 4). In  addition to a lack o f  division between ‘poHtical’ and 
‘expert’ judgment, the current system for prioritisation wiU need to be reform ed because 
EURAM  was developed to  operate with mostly incom plete data sets. U nder REA CH ,
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regulators wiU be faced with needing to  prioritise Registration and Evaluation dossiers, as 
well as any subsequent proposals for Restrictions and Authorisation.
Methods of Prioritisation
The REA CH  legislation only stipulates prioritisation for Evaluation and Authorisation 
based on hazardous properties, production and use volumes, and whether a chemical has 
a “wide dispersive use” . Nevertheless, it is possible that the REACH Technical Guidance 
D ocum ents could incorporate m ethods for prioritisation for Evaluation, Restrictions or 
Authorisation based on the D utch Strategy on the Management of Substances (SOMS) or the 
m ethod proposed in the U K  Royal Commission on Environm ental Pollution’s report 
Chemicals in Products (refer to Section 5.2). The SOMS m ethod for prioritisation according 
to hazard and use is rather straightforward: a highly hazardous substance intended for 
consumer use ranks higher than one for industrial use, whereas a substance with low 
hazardous properties would generally no t be o f  any concern (VROM, 2004; TK , 2001). 
SOMS also makes some obvious distinctions within use categories as in the case where 
‘open-batch’ processes and direct emissions to  the environm ent hold a greater regulatory 
concern than industrial ‘closed-systems’ (VROM, 2004; TK , 2001).
While m onitoring data has recently been incorporated into hazard definitions o f SOMS 
(VROM, 2004), the R C EP’s proposed system for chemical control makes full use o f 
m onitoring data. As noted in Section 5.2, the RCEP approach would focus on identifying 
and regulating synthetic chemicals in hum ans, marine mammals and top predators, to 
account for potentially increasing levels o f  chemical exposure that may otherwise be 
overlooked by REACH. The RCEP would also prioritise chemicals for further 
investigation if  “found in unexpected environm ental compartm ents or at unexpected 
concentrations, or associated with unusual biological phenom ena” (RCEP, 2003:106). A 
further distinguishing feature o f the RCEP system is that it proposes that a stakeholder 
forum  should be responsible for refining and reviewing the prioritisation criteria; such 
potential for the inclusion o f  social dimensions o f  risk is no t considered in  either 
REACH or SOMS.
A particular limitation o f  the above methodologies is their abihty to evaluate diverse 
exposure scenarios. In particular, neither SOMS nor the RCEP create m ethods to  weigh 
different sources or pathways o f exposure. A n alternative prioritisation m ethod for 
regulatory action has therefore been developed within the Systems Framework presented 
here. The proposed methodology quahtatively compares the overall risks resulting from
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the production and use o f  each chemical. These chemical-specific priority rankings would 
then serve to distinguish betw een different levels o f regulatory response.
Incorporating Social Dimensions into a Prioritisation Method
Hazard
Exposure Social Mobilisation
Need to Take Regulatory Action
Figure 5.13 Factors for prioritisation of regulatory action
Because risk levels depend on how  the risk (i.e. hazard and exposure) is perceived by 
individuals or social groups (Section 1.2), any m ethod for comparing chemical risks and 
the corresponding prioritisation o f regulatory action m ust include social dimensions o f 
risk perception (Figure 5.13). For example, based on previous experiences o f  risk 
m anagement set out in Chapter 4, a lack o f perceived benefits o f  a hazardous chemical to 
the exposed population and the potential availability o f  a less hazardous substitute can 
increase the probability that a N G O  wTl trigger media campaigns that heighten or 
exaggerate the perceived consequence o f  exposure to  that chemical. Actors within society 
may also group chemicals together based on association rather than actual hazard, as 
exemplified by Victim associations’ in France referring to  all glycol ethers as ‘reprotoxic’ 
(Section 4.5). In turn, such social amplification of risk can easily result in a loss o f ‘trust’ in 
regulatory authorities or w orsen the ‘pubhc image’ o f  the chemical industry (Section 1.3), 
which is exactly what appears to  have happened in Sweden (Sections 4.5 & 4.6). The 
phenom enon o f political campaigning by interest groups, or even M ember States, to ban 
chemicals based on hazard rather than risk is what some researchers describe as ‘social 
mobilisation’ (e.g. Khnke & Renn, 2002).
Social mohilisation appears to be initiated either by (i) the potential hazardous properties o f  
a substance, regardless o f exposure or (ii) the exposure o f  vulnerable groups (e.g. children 
or elderly) to a chemical, regardless o f hazard. Reporting commonly used household 
products as containing ‘potentially carcinogenic’ or ‘potentially reprotoxic’ substances can
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attract media attention and generate regulatory scrutiny, even if  there is a very high 
D N E L  for the substance and very low exposure^
Pubhc perception o f a risk often becomes heightened when there is a perceived lack o f 
voluntary control on exposure scenarios and exposure levels. It foUows that hum an 
exposure to chemicals via the environm ent as a result o f  pollution or contam ination 
tends to  be a particular concern and a useful lobbying focus for many environmental 
N G O s. O n the other hand, social mobihsation can result in risk level attenuation rather 
than amphtication (e.g. K asperson et al, 1998). For instance, when a chemical is 
perceived as being o f  particular value to  society, the level o f  risk may be m ore acceptable 
to many m em bers o f the pubhc (e.g. Alcock & Busby, 2006).
Event A; Hazard
Event B: Exposure
Event A: Hazard
Event B: Exposure
Event C: Social Mobihsation
Event C: Social Mobilisation
O ther possible 
sequence o f events
Need to Take Regulatory Action
Figure 5.14 Hazard, exposure and social mobihsation — two possible sequences o f events
The production and use o f a chemical m ust therefore n o t only be considered as having 
the potential to cause damage to hum an health or the environm ent bu t also the potential 
to create an adverse effect on society due to perceptions o f  equity violation amongst 
stakeholder groups and any associated social mobihsation (Khnke & Renn, 2002). W hat 
is clear is that the need to  take regulatory action depends on a series o f events which can 
be observed to involve hazard, exposure and social m ob ihsation^(F igure  5.14). In  some
Such an incident recently occurred with ‘borates’, where substances involving borate salts were 
grouped together as potential reprotoxins. As a consequence, borates received considerable negative 
press attention and targeting by NGOs (e.g. HC, 2004;) even though exposure levels in consumer 
products were neghgible and other effects such as vomiting would occur before reaching any 
exposure level of regulatory concern (ECB, 2004a,b).
162 por instance, following Figure 5.14, the identification of a substance as hazardous [Event A] can 
trigger a risk assessment that identifies exposure to a large number of the pubhc that hve near the 
manufacturing facility [Event B]. In turn this can result in social mobihsation in that local community 
[Event C] demanding increased regulatory control o f emissions. Another example of a series o f events 
illustrated in Figure 5.14 would be a general concern by certain NGOs over the presence of synthetic 
chemicals in human blood o f some members of the pubhc [Event C]. The social mobilisation 
generated by the NGOs leads to a biomonitoring survey that detects a number of synthetic substances
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cases, regulatory action may involve conducting a risk assessment. In  other cases, 
regulatory action may require im proving risk communication to stakeholders or the 
general public.
Prioritisation o f  regulatory action under the Systems Framework m ust account for social 
mobilisation. T o  date, the potential for social mobilisation and the actual socio-political 
consequences o f social mobilisation are rarely included in risk assessments or analyses o f 
alternative risk management options. M ethods to measure the extent o f  damage caused 
by the production and use o f  a chemical tend to rely on assessing the hazardous 
properties o f the substance and the num ber o f exposed humans, organisms or 
ecosystems (see Section 2.1.4). Evaluating the consequences o f  alternative regulatory 
options is usually limited by the complexity o f  quantifying and comparing levels o f 
damage to hum an health and the environment. These assessments tend to be based on 
scientific or economic data and, based on the comm ents from  the regulators interviewed, 
EU  risk m anagement decision-making then struggles w ith agreeing on value judgments 
that are needed to establish risk levels and the corresponding level o f regulatory attention 
needed for controlling the risk^ *^ .^
Com pared to analysing the socio-economic consequences o f  chemical production and 
use in terms o f the impact on variables such as employment and industrial 
competitiveness, EU  risk m anagem ent decision-making clearly lacks a m ethod to  evaluate 
the consequence that perceived chemical risks have on perceptions o f  equity. M oreover, 
there appears to be little consideration o f  how decisions can affect trust in  regulatory 
institutions. Yet, as described in Chapter 2 and explored in Chapter 4, these social 
dimensions o f risk prove fundam ental to regulation.
In order to  include the potential and the consequence for social m obihsation into a 
m ethod for the prioritisation o f regulatory action to control the m anufacture and use o f 
substances under REACH, this thesis proposes an approach adapted from  a m ethod for 
evaluating risks developed by Khnke and Renn (2002). Here the extent o f  damage that 
can be caused by a hazard is described according to damage to hum an health, the
present in blood of the general pubhc [Event B]. Industry then performs hazard assessments of the 
substances and conclude that the exposure levels reported are usually far lower than any effect level 
[Event A]. However, regulators must stiU take regulatory action in the form of restricting some uses 
of the substances that result in high exposure levels.
As posed in Section 2.2.1, to what extent is the consequence o f a child developing cancer more 
severe than for an elderly person? Attempts to resolve such a question often involve placing monetary 
values on damage caused to human health or the environment (OECD, 2002c, 2002d::80, Adams, 
2001:95), a contentious task that is not supported by Germany or Sweden (Section 4.2).
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environm ent and society. Following a review o f the risk hterature, Klinke and Renn 
(2002) have identified nine risk criteria for comparing levels o f risk. These criteria are 
then grouped to give a risk level in terms o f overall extent o f damage that can occur and 
the probability for that extent o f damage to occur.
For the purpose o f prioritising regulatory action under REACH , this thesis proposes to 
reduce the nine risk criteria identified by Klinke and Renn to four categories that can be 
used to characterise risk levels: hazard, exposure, social mobilisation and probability. The 
grouping o f the nine specific risk criteria into the four fundamental prioritisation criteria 
relevant for regulatory chemical risk management is shown in Table 5.6.
Risk Level 
Criteria 
developed by 
Klinke & Renn
Description
Grouping according to 
Prioritisation Criteria 
proposed under the 
Systems Framework
Extent of 
Damage Adverse effects in units such as cancers, deaths, etc.
Hazard
Exposure
Ubiquity Defines the geographic dispersion of potential damages (intra-generational justice) Exposure
Probability of  
occurrence
Estimate for the relative frequency of a discrete or 
continuous loss of function Probability
Incertitude Overall indicator for different uncertainty components (e.g. variability, random measurement errors) Probability
Persistency Defines the temporal extension of potential damages (intergenerational justice)
Hazard
Exposure
Reversibility
Describes the possibility to restore the situation to the 
state before the damage occurred (e.g. removing the source 
of exposure and then remediating the environment or 
treating an adverse effect)
Hazard
Exposure
Delay Effect Characterises a long time of latency between the initial event and the actual impact of damage Hazard
Violation of 
Equity
Describes the discrepancy between those who enjoy the 
benefits and those who bear the risks Social Mobilisation
Potential for 
Mobilisation
Violation of individual, social or cultural interests and 
values generating social conflicts and psychological 
reactions by individuals or groups who feel themselves 
impacted by the risk consequences; this could result from 
perceived inequities in the distribution of risks and benefits
Social Mobilisation
Table 5.6 Comparison of the criteria proposed by Khnke and Renn and the grouping of four 
fundamental categories for risk management under the Systems Framework
Exposure and social mobilisation are stochastic, as are the corresponding risk level 
criteria used by Khnke and Renn shown in Table 5.6. A num ber o f  probabihties are also 
associated with any hazard assessment. This thesis therefore proposes to distinguish 
between probabilities associated with hazard, exposure and social mobihsation.
173
Rather than evaluate risks and the corresponding perceptions that establish risk levels, 
the thesis proposes to examine the extent o f regulatory action necessary to ensure the 
correct m anagem ent o f a hazardous material and the likelihood that there is the need to 
take such a regulatory response. ‘E xtent o f regulatory action’ therefore describes the 
scope and degree o f risk communication, control and enforcem ent that regulators could 
need to take to  respond to both  risk and social perceptions o f  risk.
First, the thesis proposes that “extent o f  regulatory action based on hazard” be given a 
rating according to a chemical’s toxicological profile. A nother rating can then be assigned 
to the “probability o f the need for a regulatory response based on hazard” according to a 
separate evaluation o f probabilities and uncertainties in the hazard assessment. For 
instance, if  uncertainties are high, there could be a particular regulatory concern even if 
an assessment indicates that the substance is no t hazardous. In such a case, the hazard 
assessment could be incorrect. However, if  uncertainty is low, there is probably less need 
for a regulatory response, even if  a substance is hazardous as other regulatory 
frameworks would be triggered by the classification.
For evaluating the extent o f regulatory action based on exposure and social mobilisation, 
this thesis has devised a set o f  ‘m ost-probable’ events that can be evaluated in term s o f  
their potential for being o f general regulatory concern, which form  indicators for “extent 
o f regulatory action based on exposure” or “extent o f regulatory action based on social 
m obilisation” . As a separate step, it is proposed that those events be evaluated in terms 
o f  the probability o f exposure or social mobilisation being identified as a particular 
regulatory concern. This probability is therefore taken as representing the likelihood o f 
regulators needing to take some form  o f  regulatory response to reduce exposure levels or 
reduce the potential for social mobilisation, either at the national or E U  level. As 
discussed above, regulators may need to  take regulatory action as a result o f  trade unions 
calling for the substitution o f  a substance in the workplace, as result o f  increasing 
concentrations o f  a substance in environm ental media, as a result o f  transboundary 
pollution, as a result o f a lack o f enforcem ent o f existing legislation in certain M em ber 
States, etc^ "^^ .
As specified in the REACH legislative text, an event relating to exposure can be 
characterised as: a chemical having “wide dispersive use” (i.e. the chemical is comm only
Descriptors used for performing qualitative evaluations of the probability associated with such 
events are presented in the following sub-section of this Chapter.
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used in m anufacturing processes and frequently contained in consumer products across 
EU  M ember States). While there is a probability associated with that specific event 
occurring, based on the best available inform ation it is the possibüity itself that 
determines the ranking in the category “extent o f regulatory action based on exposure” . 
If  a chemical is commonly used and contained in many consumer goods, there are 
potentially far m ore hum ans and ecosystems exposures to that chemical that need to be 
controlled than if  the chemical use is restricted to a few isolated industrial sites^ *^ .^ Hence, 
this thesis proposes that the extent o f regulatory action based on exposure for regulating 
wide dispersive use is relatively greater than for a few selected industrial point-sources.
A separate indicator could be used to  evaluate whether the “probability o f a regulatory 
response based on exposure” is o f particular high priority; this would consider the need 
to control possible damage from  exposures in terms o f  exposure levels, e.g. as a result o f  
using personal protective equipment, applying pollution abatem ent technology or 
disposing o f a product. I f  the chemical is being safely managed, one can anticipate low 
probabilities associated with a need for a regulatory response because exposures would 
be unlikely to be causing damage to any exposed hum ans and ecosystems (e.g. exposure 
would be below any relevant D N E L s or PN ECs). U nder the exposure category, a 
distinction would thereby be made between (a) the probability o f the need for regulatory 
action occurring in terms o f exposure level and (b) the extent o f  the regulatory action in 
terms o f  the potentially exposed populations and ecosystems.
It follows that two contrasting ‘m ost-probable’ scenarios could receive m ore or less equal 
ratings in terms o f  regulatory prioritisation based on the exposure category:
(1) due to a large population being exposed to a chemical, the extent o f  regulatory 
action could be anticipated to be significant and therefore o f high priority but, so 
long as safety measures are implemented, exposure levels are no t anticipated to 
be o f particular regulatory concern; or
(2) as a result o f  a small population being exposed to a chemical, the possible extent 
o f regulatiory action needed to control exposures is rated as being rather low; 
however, the probability o f  exposure levels being high is anticipated to  be o f 
particular regulatory concern.
In turn, a larger number of exposed individuals and ecosystems would mean a higher probability 
that uncertainty factors used in a risk assessment do not sufficiently account for inter-species and 
intra-species variations. In this respect, there is a greater potential extent of damage that could occur 
as a result of the manufacture and use of that particular chemical.
175
Differentiating between the extent o f regulatory action and the probability o f a regulatory 
response being necessary can facilitate the selection o f the m ost-appropriate type o f 
regulatory instrument. For instance, in case (1) certain chemical uses could be banned in 
order to reduce the num ber o f exposed individuals, whereas in case (2) p roduct standards 
could be set to reduce exposure levels.
For social mobilisation, it is proposed that the events used to assign relative rankings for 
the “extent o f regulatory action based on the potential for social mobilisation” should be 
based on evidence that (i) the chemical is commonly detected in environm ental media, 
organisms or hum ans and (ii) there are technically and economically viable substances 
that could replace the primary uses o f the chemical. Together, these two scenarios are 
considered an indication that a large extent o f damage could be caused to  society by 
giving a strong basis for N G O  campaigns that draw attention to a specific chemical or 
set o f  chemicals to gain media attention and support.
As with exposure, the possibility o f  the above events occurring determines the ranking in 
the category “extent o f regulatory action based on the potential for social mobilisation” . 
The “probability o f a regulatory response based on social mobilisation occurring” would 
be evaluated separately, following an evaluation o f  factors such as a divide between 
populations benefiting from  the use o f  the chemical and those exposed to the chemical.
Detailed Proposed Method for Prioritisation
To provide a m ethodology that can generate priority ratings for regulatory action based 
on hazard, exposure and social mobilisation for each chemical under regulatory review, 
this thesis has developed a set o f  qualitative ‘control indicators’. Each regulatory action 
indicator is considered as contributing to the overall extent o f  regulatory action needed to 
further assess and limit damage to hum an health, environm ent and society that can be 
caused by the manufacturing and use o f a given chemical. In  turn, the probabilities 
associated with each regulatory action indicator m ust then be assessed — i.e. the hkehhood 
that a regulatory response will be necessary to reduce risk levels. Based on this com bined 
rating, it is proposed that E U  regulators prioritise decision-making under REACH.
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1. R egu la to ry  A ction  In d ica to rs
( 4 Hazard (Toxicity) Indicator
Ranking Descriptiori
High N on-threshold  or genotoxic
Medium T hreshold toxicity w ith som e evidence o f  genotoxicity or reprotoxicity
Low N o  evidence or very limited evidence o f  genotoxicity or reprotoxicity'
(b) Exposure Indicator
Ranking Description (scenario)
High D ispersive use across the EU: used by many small com panies, contained in 
professional and consum er products
Medium M anufacturing generally lim ited to large sites w ith lim ited consum er product use
Low Limited manufacturing use: only used as an intermediate or incorporated in to  a 
product matrix
(c) Social Mohilisation Indicator
Ranking Description (scenario) A
High E vidence o f  widespread environm ental contam ination or presence o f  the 
substance in hum an populations and evidence o f  available substitutes
Medium Limited evidence o f  environm ental contam ination and presence o f  the substance 
in hum ans or im ited  availabiily^ o f  substitutes
Low N o  evidence o f  significant environm ental contanaination
Table 5.7 Indicators o f  potentia l ex ten t o f  regulatory action
The three proposed indicators for extent o f regulatory action are introduced in Table 5.7. 
Data from risk assessments, socio-economic analyses and other sources o f inform ation 
are used to ascribe a ‘high’, ‘medium’ or ‘low’ rating for each indicator to chemicals under 
regulatory review (Table 5.7). A ‘high’ hazard indicator rating corresponds to the need to 
control an adverse effect that is irreversible with a delay effect due to a genotoxic 
mechanism that affects future generations. A toxicological property that causes 
irreversible effects to hum an health or ecosystems and affects several generations is 
thereby considered as needing a greater extent o f regulatory scmtiny and systematic 
control than a toxic effect from which a hum an, organism or ecosystem can easily 
recover w ithout long-term impairment o f its functions'^^ (refer to Section 2.1.2).
W hen ranking the extent o f regulatory action based on exposure, three scenarios have 
been separately developed to describe possible events (Table 5.7b&c). As with the hazard
A lthough a highly toxic (with an extrem ely low  D N E L  for acute toxicity) can cause the death o f  a 
hum an or an organism, w liich  is an irreversible effect, hazardous properties that can affect m ultiple 
generations, such as a reprotoxicity, are given liigher hazard rankings (refer to Section 2.1.2).
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indicator a ‘high’, ‘m edium ’ or ‘low’ rating is assigned, bu t according to the m ost relevant 
scenario. For exposure, it is the use during m anufacm ring and its content in professional 
and consum er products that determines which scenario is m ost appropriate for 
describing the production, im port and use o f  any given chemical. This is taken as a 
representative indication o f  the num ber o f populations and ecosystems that are possibly 
exposed. The larger the num ber o f  possible exposed populations and ecosystems, e.g. as 
a result o f  wide dispersive and diffuse use, the higher the ranking in term s o f potential 
extent o f regulatory action necessary to protect hum an health and environment.
W hen there are no m onitoring data available on environmental contam ination, a 
combination o f high production or im port volumes (i.e. above 1 0 0 0  tonnes per annum  in 
the EU) and the intrinsic physico-chemical properties o f persistency and 
bioaccumulation provide the basis for rating for that part o f the indicator for social 
mobihsation. In this scheme, these two physico-chemical characteristics o f  a chemical are 
evaluated separately for hazard^^^. Although rather crude indicators, persistency, 
bioaccumulation and volume are considered as indicative o f  the possible extent o f 
environmental pollution and presence o f the chemical in humans.
As will be detailed in a following section entitled ‘Overall Indicator Ratings’, the 
m ethodology presented in this thesis proposes to  combine the indicator ratings for 
hazard, exposure and social m obihsation in order to  rank the overaU extent o f  additional 
regulatory action necessary to control the production and use o f  each chemical. The 
probability associated with each selected category o f  hazard, exposure and social 
mobilisation is also given a rating, based on different variables.
The m ost relevant scenario for exposure or social mobilisation whl respectively 
correspond to  the one associated with the highest probability that exposure or social 
m obhsation triggering a regulatory response. But the variables used for deterrnining the 
rating o f the exposure indicator differ from those used to  perform  the subsequent 
evaluation o f  probability o f  that scenario occurring. M oreover, as with the ranking 
scheme for the regulatory action indicators,, probabihty ratings are relative. Two chemicals 
that have had the same scenario selected as ‘m ost relevant’ — i.e. the same exposure indicator
In other words, the hat^ ard indicator only refers to ‘toxicological and ecotoxicological profiles’ that 
exclude the physico-chemical, biological and environmental fate properties of persistency and 
bioaccumulation.
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rating — may therefore have a different rating according to  the probability o f  the need for 
a regulatory response occurring.
2. P robab ility  In d ica to rs
So far the m ethod for prioritisation has only detailed how to yield an indicative rating for 
the extent regulatory action that could occur; the probability that a regulatory response is 
necessary (or is perhaps already occurring) m ust still be evaluated. The approach 
proposed here would rate separately the probabilities associated with each regulatory action 
indicator (hazard, exposure and social mobihsation) as ‘high’, ‘m edium ’ or ‘low’ and then 
combine them  to give a probabihty that can be associated with the overaU extent o f 
regulatory action occurring.
To compensate for potential errors in company or regulatory assessments, any 
uncertainty in the analysis o f the probabihties associated with hazard, exposure or social 
m obihsation that has no t been incorporated into the regulatory action indicators. Instead, it is 
assumed to increase the probabihty that a need for regulatory response whl occur. For 
example, if  an exposure assessment concludes that risk m anagement measures are in 
place bu t some contradictory evidence indicates measures are no t often apphed, the 
probabihty o f  needing a regulator response to  further control exposure whl be given a 
‘high’ or ‘m edium ’ rather than a ‘low’ rating. A n overview o f  the probabihties associated 
with each regulatory action indicator is, provided below.
Probabihties associated with Hazard
Uncertainty relating to hazard mostly arises from  hmited toxicological data and is 
therefore dependent on the num ber o f tests conducted, sample sizes, etc. A high 
uncertainty that the substance is hazardous could either arise if  either there is a high 
level o f  hazard data for a substance or if  there are significant gaps in avahable hazard 
data. In  turn, this is considered as influencing the probabihty that there is a need for 
regulatory action under REACH.
Probabihties associated with Exposure
Analyses o f the probabihty that exposure to a substance whl occur largely depend on 
the existence and implementation o f m anagement controls. For instance, there is a 
greater hkehhood that a direct exposure whl occur for untrained or unsupervised use 
o f a chemical, for instance because incorrect personal protective measures are being 
used. High probabihties o f exposure can also be considered for chemicals that are no t
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regulated under existing legislation, for instance because they are no t classified as 
dangerous or because the concentration o f the chemical in products is no t known.
Probabilities associated with Social Mobilisation
Based on the analysis o f risk m anagem ent in France, Germany, Sweden and the UK, 
the probability that regulators need to take action as a result o f  societal responses to 
risk primarily depends on whether (i) the chemical provides a direct benefit to  the 
exposed population and (ii) pregnant workers are exposed to the c h e m i c a l I n  terms 
o f assessing the potential benefits associated with a chemical, this could include 
revenue for the exposed workers from m anufacturing a product or the product 
performance that a substance delivers to a consum er (e.g. a hair dye or car wax). The 
probability that a regulatory response is needed to control transboundary pollution 
would be a clear example o f a potential division between sub-populations that benefit 
from  the manufacture o f a chemical and those that are exposed to the chemical.
3. O verall In d ic a to r  R a tin g s
Ratings
Action Indicator or_ Probability Indicator Overall Rating
Hazard Exposure Social Mobilisation (combination)
Low Low Low Low
Low Low Medium Low
Low Low High Medium
Low Medium Medium Medium
Low Medium High Medium
Low High High High
Medium Medium Medium Medium
Medium Medium High High
Medium High High High
High High High High
Table 5.8 Example o f rating combination mles
Qualitative rules are used for determining an overall rating for extent o f  regulatory action 
and an overall rating for the probability associated w ith that extent o f  action being 
necessary. The quahtative ratings for the three action indicators or the indicators for the 
associated probabilities are separately combined using the rules exemplified in Table 5.8.
This is considered as indicative that manufacture and use of a substance has a fairly high 
probability of triggering regulatory and pubhc attention to potential chronic effects on human health, 
in particular CMR and endocrine properties. Exposure to pregnant women and children in the general 
pubhc is considered in the regulatory control indicator for social mobilisation.
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Because each regulatory action indicator describes an event (e.g. a degree o f  regulatory action 
based on a hazard, an exposure at a given level , and social mobilisation) that is defined 
according to independent and unique variables, then the probability o f the overall extent 
o f regulatory action occurring can be seen as dependent on the probabilities associated 
with each regulatory action indicator. In statistical analysis, this is referred to as conditional 
probability which forms the basis o f  Bayes’ Theorem  (Kammen & Hassenzahl, 
1999:131).
The probability o f a regulatory response occurring at the level established by the 
summ ation o f the regulatory action indicator ratings is therefore be considered as ‘high’ if 
there is a high probability associated with each o f the indicators for hazard, exposure and 
social mobility. Conversely, the probability o f  a regulatory response occurring at the level 
established by the combined rating o f  the regulatory action indicators can be considered as 
‘low’ if  there are low probabilities associated w ith each indicator.
I f  the rules in Table 5.7 were to be expressed in numerical terms, a score is assigned to 
each indicator (low =  1 ; medium = 2 ; high =  3) and the overall rating is taken as a linear 
combination (i.e. just add them). The nom inal overall rating is then given by the total 
score (low = 3 or 4; medium 5 or 6 ; high — 1 o t more). This is consistent w ith Bayes’ 
Theorem.
D ifferent weighting schemes and rules for combining ratings could however be applied 
by decision-makers using m ethods such as Multi-Criterion A n a l y s i s ^ f o r  instance, the 
haî^ard indicator could be considered as being m ore significant in deterrnining the extent o f 
regulatory action needed to control the m anufacm re or use o f  a chemical than the 
exposure indicator, or vice versa. For the purposes o f  this thesis, which does n o t focus on 
prioritisation m ethods, alternative weighting schemes are n o t examined.
Presentation and Interprétation of Results
The m ethod o f  qualitative rankings developed in this thesis is rather similar to  the system 
for prioritisation developed by Klinke and Renn (2002). Khnke and Renn propose that 
regulatory action should be prioritised according to the following six questions:
1. D oes the risk exceed pre-specified thresholds o f  one or m ore o f the criteria?
Multi-Criterion Analysis is a decision-making tool for qualitative weighting o f aggregated impact 
assessment indicators. Further information is available in the OECD Technical Guidance Document on the 
use of Socio-economic Analysis in Chemical Risà Management Decision Making (OECD, 2002d).
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2. Is the damage potential known and can it be identified?
3. D oes the damage potential exceed pre-defined thresholds for catastrophic potential?
4. D oes the risk show no significantly high values on any physical criteria bu t even so 
rate highly on social criteria?
5. Are the criteria for persistency, ubiquity and irreversibility ‘high’?
6 . Is probability ‘high’ or ‘uncertain’?
Answering these six questions depends on an evaluation o f a risk according to  the nine 
criteria identified by Klinke and Renn and shown in Table 5.5. In this respect, the 
m ethod developed in this thesis is simpler because it only depends on an evaluation o f 
the three fundamental criteria o f  hazard, exposure, social mobihsation, as well as the 
probabihties asscociated with each criterion.
The ranking system proposed in this thesis essentiaUy corresponds to  estabhshing the 
thresholds, including the relevant ‘high’ ratings, referred to in the above questions and 
assessing w hether a risk exceeds any o f  the thresholds. Although the m ethod proposed 
by Khnke and Renn requires such an evaluative process, it does no t detail a structure for 
setting thresholds or assessing whether a risk exceeds a given threshold.
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Figure 5.15 Nine regions on a plot of probabihty of response versus extent of control
This thesis proposes to present the results o f  risk assessments and related analyses on a 
plot o f extent o f  regulatory action versus probabihty o f the need for a regulatory 
response. Using the possible combinations o f  the ratings for “extent o f  action” and
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“probability o f response” from  Table 5.8, this thesis proposes to differentiate between 
chemicals by assigning each chemicals to one o f  nine regions shown in Figure 5.16.
It is im portant to note that the m ethod proposed in this thesis produces a comparative 
indication o f  the extent o f action that could be needed to regulate a chemical and the 
probability o f this regulatory response being necessary based on available risk assessment 
data; it is n o t intended for perform ing absolute risk scaling. I f  a substance does no t have 
a hazard classification, then a review o f available risk assessment data m ust be used to 
establish which rating is m ost appropriate. Any uncertainty associated with the data used 
to rate each indicator would be either incorporated as a ‘worst-case’ scenario w hen 
evaluating the extent o f regulatory control or factored into a subsequent analysis o f 
probability, as discussed above.
The m ethod for prioritisation has been devised for EU  decision-making; in term s o f 
executing decisions, a wide num ber o f actors can often be expected to  be involved. 
Regulatory action covers a broad range o f  possible regulatory responses, including risk 
communication. Therefore the ‘extent’ o f  regulatory action could in fact be substantial — 
e.g. a ban — but only require minimum resources for local regulatory im plem entation in 
terms o f  comm unication and enforcement. O n  the other hand, the ban o f  a substance 
could prove costly to some companies requiring technical assistance that is best provided 
at a regional level. A t the same time, a high-priority substance could w arrant EU  
regulators to seek agreement on a ban at the international level.
Prioritisation o f regulatory action has implications to resource allocation at local, regional 
and EU  levels. As with the REACH Regulations, enforcem ent and resource allocation 
remains the responsibility o f M ember States. In  some cases, a lower priority substance 
under the Systems Framework could still present a high priority at a local level. The 
decision-making matrix includes consideration o f resource w hen selecting the m ost 
appropriate regulatory option and the Monitoring Netmrk provides a m echanism  to input 
this inform ation to  decision-making under REACH.
H y p o th e tic a l E x am p le
A hypothetical example o f the application o f the methodology follows in Table 5.9. The 
relevant data from  chemical risk assessments and socio-economic analyses are entered 
into three columns corresponding to hazard, exposure and social mobilisation. F or each 
o f the two substances, the first row characterises the relevant scenarios according to the
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regulatory action indicators from  Table 5.7. The second row  which is shaded in grey then 
describes the key parameters that influence the probabilities associated with each action 
indicator. The corresponding ratings for the action indicators and the probability o f 
occurrence indicators are presented in bold italics.
The purpose o f  the example is to illustrate the level o f inform ation necessary to perform  
the ratings. Com pared to a risk assessment o f  several hundred pages that describes and 
interprets num erous scientific studies and other data, the level o f  inform ation presented 
in Table 5.8 is very concise. Nevertheless, a complete or near complete risk assessment is 
necessary for the exercise; this is anticipated to be available under REA CH  following 
Registration and Evaluation. Using the rules for combining ratings shown in Table 5.7, 
the levels o f prioritisation for regulating the manufacture and use o f substance A and 
substance B can be described as:
Substance A:
Indicator rating for extent of regulatory action = medium
{hagard indicator — medium; exposure indicator — medium; social mohilisation indicator — medium) 
Probability indicator for the need of the regulatory response = medium
{probability rating associated with hagard — high; probability rating associated with exposure = low; 
probability rating associated with social mobilisation — low)
Substance B:
Indicator rating for extent of regulatory action = high
{hagard indicator — high; exposure indicator — low; social mobilisation indicator — high)
Probability indicator for the need of the regulatory response = medium
{probability rating associated with hagard — high; probability rating associated with exposure — low; 
probability rating associated with social mobilisation — medium)
Substance B would be prioritised over substance A for regulatory action, even though 
both substances are likely to be hazardous and current exposures to substance B is m ore 
likely to be o f  regulatory concern than exposures to substance A. W hen comparing the 
two substances, it is the potentially highly hazardous properties o f substance B and the 
potential for social mobilisation that make it a higher regulatory priority than A.
U nder REACH, it is anticipated that the level o f  data generated through Registration and 
Evaluation will be sufficient to perform  such an analysis. The operability o f this 
prioritisation scheme is tested in Chapter 6 for the same 33 chemicals used to  test the
decision-making matrix.
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5*5 Conclusions
Previous risk m anagement decisions can serve as a basis for future regulatory procedures. 
The current slow and resource intensive substance-by-substance approach may thereby 
be avoided. By presenting risk inform ation and decision-making structures in a clear and 
consistent format, the Systems Framework aims to create an organised structure for 
exchanging data and identifying safety concerns between relevant stakeholders and 
regulatory administrations. The proposed set o f  regulatory recommendations should 
prom ote stable and predictable decision-making processes. Establishing safe and 
permissible uses seeks to reduce the administrative burdens that businesses and regulators 
anticipate under REACH. Inform ation requirements for Registration and Evaluation 
would be focused on all aspects o f  consum er risk assessment for listed uses, and regulatory 
m onitoring and enforcem ent o f  products on the EU  m arket would be prioritised 
accordingly. Listing chemicals used in certain consumer products would also extend 
responsibility for conducting product m onitoring and perform ing relevant risk 
comm unication activities onto retailers, and consum er and environm ental N G O s. 
Finally, any chemical use requiring regulatory risk reduction would simply be categorised 
as tolerable, restricted, or authorised. This would avoid decisions under REA C H  being 
dependent on legislative frameworks outside its immediate scope.
Political aspects have been factored into the criteria proposed to  evaluate chemical risks 
and subsequent regulatory risk m anagem ent action. The research findings indicate that 
M em ber State perm itting schemes should serve as a mechanism to control occupational 
exposures in industrial settings that are subject to political scrutiny. Similarly, existing 
national approval, certification or licensing schemes should be factored into decision­
making under REACH, even though their im plem entation depends on regulatory 
competences and procedures outside the scope o f  REACH. The procedure for the target- 
setting o f  tolerable uses would provide a m uch needed mechanism  that provides flexibility 
for M ember States to achieve independent policy objectives in areas that influence 
decision-making on Restrictions and Authorisations under REACH.
In terms o f  administration under REACH, the research has identified a lack o f formal 
strucmre for incorporating stakeholder inputs into Registration and Evaluation. Risk 
assessment and m anagement data from  Stakeholder Inputs would be subject to  regulatory 
peer-review and incorporated into decision-making through M ember State regulators and 
relevant EU  stakeholder organisations. A Monitoring Netm rk  comprising o f  M em ber State
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regulators and officially created EU  agencies, networks and foundations could also be 
responsible for co-ordinating activities across the Directorates-General o f the European 
Commission. Two further roles o f the network would be to: (1) review the decision-making 
rules', and, (2) prom ote the harm onisation o f adrninistrative procedures for companies 
demonstrating compliance across REACH and other EU  legislative frameworks.
The European Chemicals Agency could learn from  the structures and experiences o f  the 
M ember State regulatory adrninistrations reported in Chapter 4. First, careful 
consideration m ust be given to the availability and prioritising o f M ember State resources 
necessary for regulatory m onitoring and enforcem ent o f Registrations, Authorisations, 
Restrictions, emission Hmit values, product standards, environmental quality standards. 
Safety Data Sheets, etc. For a balanced approach to risk management, consideration o f 
risks outside the scope o f  the European Chemicals Agency m ust also be considered. For 
instance, substituting small quantities o f hazardous substance by larger quantities o f  a less 
hazardous substance for equivalent process perform ance can result in higher ergonomic 
risks for workers manually transporting the chemical (a problem  recently encountered in 
Sweden).
While the Systems Framework contains structural elements o f the chemical strategies that 
have been proposed by the D utch Ministry o f  Housing, Spatial Planning and the 
Environm ent and the U K  Royal Commission on Environm ental Pollution, it focuses on 
decision-making under REACH. In comparison, the RCEP only specifies action relating 
to phase-out o f  certain substances and does no t examine decision-making processes at 
the EU  level. The D utch process establishes a detailed matrix that combines hazard 
criteria with industrial, professional and consum er uses, bu t does no t detail specific 
guidelines for decision-making on risk management controls or wider policy instrum ents. 
Future developm ent o f the Systems Framework could therefore focus on further 
integrating the relevant elements o f  the D utch and RCEP proposals into REACH. This 
could be achieved by refining the criteria for the categorisation o f chemical uses and the 
corresponding decision-making rules.
In conclusion, the research stresses that regulatory decision-making criteria should be 
established prior to implementing REACH. Although the proposed Systems Fram ework 
for decision-making has been constructed so that it can be integrated into R EA CH  
w ithout changes to the current legislative text, experience with EU  chemical risk 
management indicates that changes to decision-making structures wül prove difficult to
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achieve w ithout political attention. The developm ent o f the Technical Guidance 
D ocum ents and the internal functioning o f  the European Chemicals Agency should 
therefore be carefully m onitored by all M ember State regulators and stakeholder groups.
A n approach has been developed to screen chemicals for prioritisation for risk 
m anagement, based on their likely damage to hum an health, the environm ent and 
society. This approach is developed further, with illustrative examples, in the next 
chapter.
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C hapter 6 - E valuating th e System s Fram ew ork
-  outcome -
...the wisdom o f an act... judged by die light diat die doer had when he performed it 
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
Introduction
Risk m anagem ent under REA CH  needs to be transparent, practical and predictable. 
Regulators, companies and stakeholder organisations need a set o f  rules and structures to 
implement a highly complex piece o f regulation. Decision-making will however need 
sufficient flexibility to incorporate M ember State approaches and allow companies to 
search for innovative solutions to risk management. A framework for decision-making 
under REACH m ust therefore grant regulators and the relevant actors the opportunity to 
use various control instrum ents to achieve E U  standards and objectives. A t the same 
time, as defined under the EC Treaty, regulators m ust retain the ability to go beyond 
certain EU  standards. The challenge consists o f  achieving this w ithout creating an over- 
bureaucratic or unsystematic process.
‘Bottom -up’ regulatory approaches still need to  be integrated into REACH. N o t only 
m ust this involve collecting and reviewing data necessary to  perform  risk assessments, it 
win requite identifying, communicating and prom oting safety m anagement best practices. 
Enhancing the competitiveness o f companies with the highest standards o f  safety 
management should catalyse a move towards knowledge-based sales in the EU  industry. 
In this respect, REA CH  presents a once in a lifetime regulatory opportunity to reform  
chemicals pohcy. However, achieving such a business environm ent depends on creating a 
level playing field am ong companies across the EU  and ensuring compliance o f  im ports.
This Chapter demonstrates how the key elements o f  the Systems Framework could m eet 
these objectives. T o  begin. Section 6.1 describes the proposed framework’s ability to 
achieve the two m ost fundamental aspects o f  chemical control: identifying risks and 
prom oting chemical safety. The operability o f  the Systems Framework is then tested 
using 33 chemicals (Section 6.2). The result o f  this assessment is presented in Section 6.3 
together with a discussion on the outcom e o f  testing the scheme for prioritising 
regulatory activities. The Chapter concludes by reflecting on how decisions may be 
reached am ong the 25 European M ember States (Section 6.4 & 6.5).
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6.1 From Risk to Safety: Review o f the System s Framework
Input:
Risk
Output:
Safety
System
Constraints:
Legal, Scientific, 
Economic, Social
Process:
Risk Management 
Decision-Making & 
Implementation
Actors:
Roles, 
Responsibilities, 
Relations, Resources
Figure 6.1 Overview of the Systems Framework
Input and Actors
The ‘soft systems’ approach described in the M ethodology provides a general overview 
o f how the proposed framework would operate (Figure 6.1). As a first stage in 
impletuenting REACH, the Systems Framework would ensure a regulatory focus on the 
input o f existing chemical risk data from a wide set o f stakeholder organisations. As 
described in Section 5.4, compared to the current REACH regulation, the Stakeholders 
Inputs would provide a mechanism for incorporating data to supplement the Registration 
dossiers submitted by industry. In parallel, the Systems Framework proposes the launch 
o f a num ber o f initiatives to collect data on the chemical contents o f certain categories o f 
consum er products [listed uses). This should support the generation o f inform ation on the 
‘use phase’ o f chemicals, thereby helping regulators and companies to overcome a major 
hurdle in the risk assessment process. Involving stakeholder associations at these early 
stages o f implementing REACH is also expected to facilitate the identification o f 
chemicals and exposure scenarios o f potential pubhc concern.
Output
Communicating risk information through supply chains forms the basis o f  prom oting 
chemical safety. While REACH places requirements on producers and im porters to 
conduct and communicate hazard-based risk assessments, it does not contain any decision­
making rules detailing risk management duties for chemical users. Some form o f regulatory 
recommendations will need to be incorporated into future Technical Guidance D ocum ents; 
otherwise, the regulatory outcomes o f REACH will not be predictable for companies
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supplying or using chemicals. This research project has identified that generating 
inform ation to supplem ent Registration data on listed uses and making it publicly available 
should assist companies in meeting any recommendations. The mechanism for listed uses 
would also enable companies and stakeholder organisations to deal direcdy with a central 
European Chemicals Agency, thereby nainirnising the need to exchange inform ation up- 
and-down international supply chains simply for the purposes o f submitting upstream  
Registration dossiers. Together with the listed uses, publishing substances subject to target- 
setting on  the R EA CH -IT website is anticipated to  assist regulators, companies and 
stakeholder organisations to prioritise and co-ordinate risk m anagem ent activities. 
Evidence presented in Chapter 5 indicates that identifying and tracking regulatory 
activities will otherwise continue to be difficult for chemicals that are no t subject to 
Restrictions or Authorisations.
Several large EU  retailers and manufacturing organisations have expressed their interest 
in gathering inform ation on consumer products (ChemSec, 2005a; CPA, 2004). O ne 
representative o f the U K  Retailers Consortium  has even gone so far as to  state that the 
chemical content o f  certain goods m ust be m ade available in order to  m aintain consum er 
trust in regulators and industry (CSF, 2006). W hile such data available on a publicly 
accessible database can support corporate risk m anagem ent and ensure safe products, 
one would expect it to  catalyse the developm ent o f  voluntary initiatives aheady adopted 
by a num ber o f  actors, such as the phase-out o f  VPVB substances. This would then 
create m arket incentives for the upstream  substitution o f hazardous substances in 
products (ChemSec, 2005a; CPA, 2004). Obviously, the data would also serve to  facilitate 
the activities o f N G O s involved in product testing such as the O ko-test in Germ any or 
the Swedish Society for N ature Conservation’s eco-labelling in Sweden (Section 4.4.1). 
The combined effort o f  these relative ‘newcom ers’ — i.e. consumer N G O s and retailers — 
to chemical risk management could potentially provide a rigorous support netw ork to 
regulatory product compliance and enforcem ent schemes.
Two recent case-examples in Box 6.1 illustrate the potential effectiveness o f  chemical risk 
data gathering and safety communication programmes:
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Box 6.1 Successful R isk Data Generation & Safety Communication Schemes
Industrial Clothing (see VROM, 2004:42)
A group of members of the Association of the Netherlands Textile Industry investigated the 
potential risks posed by the use of several chemicals used in the production o f overalls. 
Monitoring employee exposures identified areas where additional risk management measures 
were required. Consultation with upstream producers and a large downstream customer also 
enabled the companies to improve final product quality.
Detergents (see Solbé, 2003)
A collaborative study on the Human and Environmental Risk Assessment (HERA) of cleaning 
products between Cefic and the International Soap, Detergent and Maintenance Products 
Association (AISE) resulted»in? the risk assessment of a number of substances through the 
relevant supply chains. The project enabled downstream users to develop a better understanding 
of the final use and environmental endpoints of these products. A major result of the initiative 
has been the creation of a website where customers and consumers can be informed on the risks 
associated with specific substances. - .
Based on these experiences, it is anticipated that a num ber o f similar initiatives could be 
successfully launched at national and international levels. The first example in Box 6.1 
originates from schemes implemented under the D utch Strategy on Management of Substances 
(SOMS). Rather than developing the decision-making rules originally proposed in SOMS 
(Section 5.2), recent developm ent o f the D utch chemicals pohcy has emphasised 
generating, sharing and communicatmg existing risk and safety data (VROM, 2004). 
Categorising chemicals according to risk levels, which was originally part o f the D utch 
decision-making rules, provided an im portant basis for organising and prioritising the 
relevant stakeholder activities during the implem entation (VROM, 2004:14). The second 
example in Box 6.1 is the result o f  a voluntary industry initiative triggered by a pubhc 
demand for transparency in risk assessment processes (HERA, 2005). Recent case trials 
of Registration further support the need for greater involvement o f downstream  users in 
REACH implem entation than mandated in recent legislative drafts (Solbé, 2006; Ahlers et 
al., 2005). These studies confirm that such measures would distribute responsibüity for 
generating and communicating risk information.
Decision-making Process
A clear message from the interviewees was the need to streamline EU  regulatory risk 
m anagement and render it predictable. The identification o f safe and permissible uses would 
hmit the num ber o f substances subject to various stages o f REACH. Surprisingly, no 
such concept appears in the REACH regulation or preliminary Technical Guidance
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Documents^™ even though many interviewees expressed concern that the regulatory 
system could becom e overloaded.
The decision-making matrix under the Systems Framework proposes to create the first EU 
mechanism  that both  regulators and stakeholders could use to predict regulatory 
outcomes. It follows that the matrix would also provide a m ethod to review previous 
decisions, a fundamental aspect o f  regulation that escapes current EU  decision-making. 
The Monitoring Netm rk  would play a crucial role in developing risk m anagem ent measures 
and communicating the outcom e o f regulatory decisions. Fundamentally, a co-ordinated 
approach to regulation which provides inform ation on im plem entation timelines, 
m onitors the outcom es and harmonises compliance reporting would facilitate corporate 
and regulatory risk management activities across the EU.
Recent discussions on the REACH legislative proposal have highlighted the need to 
prioritise regulatory activities (Defra, 2006). Following the Systems Framework, 
regulatory decision-making and risk m anagem ent activities should focus on VPVB 
substances, an agreed political objective from  the original chemicals policy. The System 
Framework’s prioritisation m ethod includes such chemicals under Restrictions and target- 
setting. By contrast, the legislative proposal does no t provide any specific m ethod to 
prioritise these substances other than during Evaluation or their possible inclusion under 
Authorisation. W hen deterrnining risk levels, the framework would also include ‘future’ 
risks based on rising concentrations in environm ental media and would factor in the 
potential for societal concerns^^\ aspects no t considered in the legislation.
System Constraints
A m ajor constraint o f risk m anagem ent arises from  the changing nature o f  scientific 
knowledge. For this reason, companies should be granted considerable flexibility for 
deciding on how to m eet regulatory demands, as offered under the recommendations. O n 
the other hand, regulators should retain the ability to review and adjust any decision­
making rules and targets according to  scientific developments or new inform ation on 
risks.
As of April 2006, the preliminary REACH Technical Guidance Documents available to date relate 
to the risk assessment processes of REACH, such as the use of toxicological QSARs and the 
development of Exposure Scenarios (ECB, 2006b).
For example, the Systems Framework prioritisation accounts for potential exposure to susceptible 
populations and the abihty of an exposed population to control the risk.
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U nder the decision-making matrix measures to control occupational exposure at national 
levels would continue to operate under legislation based on Article 138 o f  the EC Treaty 
and m ost environm ental emissions would be controlled through legislative frameworks 
based on Article 175 (see Sections 2.4.3 and 5.3.1). W hen effective enforcem ent 
mandates the control o f  specific products or processes at the EU  level, Restrictions and 
Authorisations would apply following Article 95 on the Internal Market.
The criteria for the recommendations proposed under the Systems Framework are based on 
scientific evidence and previous regulatory decisions that have been subject to rigorous 
EU legislative processes. It is therefore anticipated that these regulatory guidelines should 
also conform  to international trade laws. As the decision-making rules and recommendations 
would apply equally to EU  and im ported products, the Systems Framework should be 
compatible with W TO  agreements on Technical Barriers to Trade.
In order to m aintain the international competitiveness o f the EU  chemical industry, 
some form o f recommendations m ust be applied immediately to  consumer and professional 
products; otherwise regulators wdl have to wait for phase-in periods over the 1 1 -year 
REACH im plem entation before beginning to regulate products already on the EU  
market. In  turn, the appropriate recommendations could create a level playing field for 
companies producing registered substances and those whose products have yet to 
undergo regulatory review.
6.2 Testing the System s Framework
6.2.1 Regulatory Outcomes
In order to test the Systems Framework, official EU  Risk Reduction Strategies for 28 
substances and 5 chemicals currently under regulatory review have been surveyed (see 
Section 3.7). Following the form at o f the technical guidance proposed in Section 5.3.2, 
risks have been categorised according to whether exposures to the given substance or 
group o f substances pose risks to hum an health or the environm ent (Step la). Any 
significant uncertainties in EU  risk assessments have been identified (Step lb ), as well as 
chemicals involving particular political dimensions at the national level (refer to Box 5.3, 
p .153). A summarised risk assessment for each substance is tabulated in Appendix 6 .2 .
Automatic bans for CMR substances following the restrictions procedure under 
Dhective 76/769 have been excluded (Step 2), as these wiU continue to  apply under 
REACH. The result o f  the risk criteria evaluation for each substance according to  the
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decision-making matrix is shown in Table 6.1 on the next page (Step 3). Based on the 
selection procedure detailed in Appendix 6 .2 , the m ost suitable regulatory outcom e from 
Appendix 6.3 has been selected. A n overview o f  the results o f this process is explained in 
Box 6.3.
Testing the Systems Framework has been limited to chemicals that have undergone risk 
assessments under Regulation 793/93. The data sets for these substances can be 
anticipated as being comparable to w hat will be available at the outcom e o f the 
Evaluation process under REACH. However, because these are high production volume 
chemicals that have previously been identified as posing high-level risks by regulators. 
Restrictions have been considered as necessary to supplement the Systems Framework 
recommendations. This may no t be the case for many chemicals presentiug lower risk levels 
during the actual implementation o f REACH. Furtherm ore, w hether supplementary 
Restrictions would be necessary would depend on:
■ prioritisation o f  regulatory decision-making (see next Section), a n d /o r
■ evidence from Stakeholder Inputs or the Monitoring Netm rk  indicating that the 
recommendations are no t being met.
A key point o f the framework is that the recommendations would apply before any decisions 
on Restrictions may be reached, thereby rninirnising ongoing risks resulting from  delays 
in decision-making. The relevance o f  recommendation equivalents is illustrated by three 
substances (MAA, MMA and MTBE) for which the official EU  risk reduction strategy 
requires the developm ent and dissemination o f  risk m anagement best practice guidelines. 
U nder the Systems Framework, companies would be given the option o f  adopting such 
practices in order to  m eet the regulatory recommendations. D uring im plem entation, 
regulators could check whether companies are performing this task. In  cases o f  non- 
compliance, Restrictions would need to be enacted. In  this way, the Systems Framework 
cuts one step out o f current EU  decision-making.
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Box 6.3 Systems Framework Regulatory Outcomes for 33 chemicals
EU Authorisations (4 substances)
The risks from penta, octa-BDE and TCB mandate EU action because these chemicals have been 
detected in ecosystems, their concentration in environmental media across Member States is 
increasing and scientific evidence indicates that their hazardous properties affect human health or 
ecosystems at low levels. Due to deca-BDE’s similarity to penta & octa-BDE, and the political 
controversy across the EU countries concerning the risks of brominated flame-retardants, it would 
also be subject to the EU Authorisation process even though the substance risk assessment requires 
further hazard data on the environmental break-down products. Evidence indicates that these 
products are bioaccumulative and toxic.
Following the Systems Framework, EU Authorisations have been identified as the most suitable 
control mechanism, as this would enable immediate action to control all uses through one risk 
management mechanism. Due to high uncertainty sometimes involved with evaluating risks (e.g. 
penta, octa & deca-BDE), the Authorisation o f a substance or its specific uses could be reviewed 
following the generation o f new risk data. The Authorisation system would therefore enable the 
identification o f all intended uses, which would facilitate detailed exposure assessments and enable 
the rapid implementation of any risk management measures subsequently deemed necessary. For 
TCB this is important because o f the large number of facilities using the product, especially as an 
intermediate, and its potential for causing transboundary pollution. Making these substances subject 
to the EU Authorisation process may provide a general disincentive for use. Performing the actual 
socio-economic analyses for these substances should be fairly straightforward as substitutes are 
available for the brominated flame retardants and most high level risks from TCB result from 
specific industrial processes rather than products.
Member State permitting (1 substance) with Restrictions (2 substances)
Interview responses indicated that DEGBE, DEGM E (two glycol ethers) & TCE necessitate 
stringent regulatory responses in certain, but not aU, Member States. These three chemicals would 
therefore be subject to Member State permitting procedures for controls on occupational settings, 
supplemented by Restrictions for certain professional and consumer uses o f DEGBE and 
DEGM E. Although implementing the Member State permitting procedures would fall outside the 
immediate scope o f REACH, the research reveals that it is important to incorporate these 
mechanisms into decision-making.
Restrictions (9 chemicals)
Following Evaluations under REACH, nine chemicals listed below would fall directly under EU 
Restrictions. Authorisation would not be necessary as many (non-restricted) uses do not result in 
risks to local environmental compartments or contribute significantiy to overall environmental 
concentrations.
- The genotoxic substances acrylamide, DMS & 1,4-dioxane and one substance with a very low 
DNEL, AA, require specific restrictions to control direct exposures for professional uses and 
potential diffuse environmental emissions from high total volumes of use in professional products.
- One substance, AA, would require restrictions on professional uses o f adhesives.
- The uncertain toxicological profile o f the six major phthalates (BBP, DBF, D EHP, DIDP, DIN P, 
DNOP) and their potential effect on human health at low doses would mandate immediate
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consideration for enacting Restrictions o f all articles intended to be in contact with children. 
Phthalates would be treated as a ‘group o f substances’ based on their similarity in chemical 
structure. Although phthalates have been identified as a subject o f political contention, controversy 
surrounding their chronic toxicity and potential endocrine disruption appears to differ between 
Member States. Moreover, some phthalates do not appear to be VPVB which would make decision­
making on many uses difficult to agree upon between Member States unless on a substance-by- 
substance basis. By limiting the scope of Restrictions and not making phthalates subject to EU 
Authorisation, Member States wiU retain flexibility for applying a wider set of national Restrictions 
or other regulatory measures (e.g. taxes) to achieve further risk reduction. Continuing coUection of 
further information on the risks of the substances within the group, especiaUy biomonitoring 
studies examining potential VPVB and endocrine disruption, would be expected.
- Restrictions would be relevant to control environmental exposures o f NP & NPE resulting from 
certain industrial applications rather than specific point sources. Consumer products with a 
potential for causing significant direct exposures would also be subject to the listed uses under the 
Systems Framework thereby facilitating consumer and environmental NGOs awareness campaigns 
or product boycotts aimed at reducing environmental emissions from products. Member States 
would still be able to apply current or future policy measures, such as taxes, to reduce risk levels 
within their national territories.
- The corrosive and toxic properties o f H F and corrosive and oxidizing properties ofH202 would 
mandate controls for consumer and professional uses to support the Systems Framework 
recommendations.
Targets (3 substances) with Restrictions (3 substances)
- MCCPs and SCCPs are subject to international conventions to which not all Member States are 
signatories. MCCPs would proceed directly to target-setting because uncertainty in the risk assessment 
could result in differences between Member State views on the immediacy and severity o f regulatory 
action. By comparison, certain specific uses o f SCCPs have been identified as requiring immediate 
risk controls through Restrictions. All other emissions could then be controlled through target-setting 
as some form of overall EU risk reduction would be necessary to prevent environmental 
concentrations increasing to unsafe levels.
- Uncertainty in the risks posed by butadiene would make it subject for target-setting to ensure 
adequacy o f protective measures and reduce overall exposures by controlling use volumes.
- Sufficient reduction o f risks to professional users from handling MTBE would be considered 
achievable through the development & review of recommendation equivalents. Targets would however 
be necessary to reduce overall environmental burdens particularly from accidental spills.
- Toluene and o-anisidine would also require target-setting to reduce general environmental risks, but 
Restrictions would need to be applied for controlling direct risks from consumer products.
No EU risk reduction action (10 substances)
According to the outcomes o f EU risk assessments, action for controlling risks at the EU level was 
not deemed necessary for 8 substances (acetonitrile, acrylonitrile, acrylaldéhyde, BA, 4-CC, EEA, 
DDAC & cumene). Under REACH, this would simply correspond to a substance not requiting any 
action following Evaluation. In other words, companies producing, using and marketing the 
substances must follow any risk reduction measures detailed in the Registration dossiers as well as 
comply with any existing legislation triggered by any hazard classification and labelling. Under the 
Systems Framework recommendations and recommendation equivalents would apply as further mandatory
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controls for any risks, including environmental risks, resulting from professional uses (acetonitrile, 
acrylonitrile, MAA & MMA). Reporting of monitoring data may be required for specific emissions 
that result from potential sources of transboundary pollution resulting from industrial uses of 
acetonitrile and acrylonitrile.
Further risk information to be collected (1 substance)
Significant uncertainty exists in the current risk assessment of bisphenol A, which has led to the EU 
regulatory risk assessment conclusion that further risk data need to be collected, especially because 
it is a potential endocrine disruptor. Under the Systems Framework recommendations would apply 
during the time necessary to collect further information on bisphenol A, thereby providing a safety 
mechanism for consumers and professionals. Because it is not used in consumer products that 
come into direct contact with children, there is no need to set any Restrictions on articles. 
Following the review of further data, bisphenol A may be a candidate for any combination of 
measures.
Safe me exceptions could apply to any use that does not result in significant contributions to 
environmental risks resulting from ‘specific’ (i.e. point) sources. Equally, safe me exceptions 
to risk reduction decision-making would limit the number o f consumer or professional uses 
subject to any given risk reduction strategy. This would apply to the majority o f industrial 
uses of the substances reviewed under the official EU risk assessment reports. The Systems 
Framework would therefore have avoided the need first for industry to report and then for 
regulators to review this information. The concept o f permissible uses appears particularly 
relevant for the use o f N P  & N P E  in spermicides and the use o f penta-BDE in aircraft 
emergency evacuation systems (EC, 2004b).
Several chemicals require controls for point sources to environmental media (acetonitrile, 
acrylonitrile, HF, H202) that only emanate from a limited number o f industrial sites. From  
the review o f previous Risk Reduction Strategy reports and existing EU legislation, there 
does not appear to be a m ethod that requires M ember States to demonstrate effective risk 
reduction compliance monitoring and enforcement at the national level for point source 
emissions during EU decision-making. In fact, regulators appear to have few options to 
require reporting o f  compliance and enforcement data unless it is already mandated under 
existing legislative frameworks or the European Court o f Justice. Moreover, several o f  the 
regulators interviewed stated that in addition to differences in implementing EU legislation, 
such as deviating from EU values to compensate for local environmental or economic 
conditions (e.g. Lanser & Pless-Mulloli, 2003; Fineman, 2000), Member States report data in 
a variety o f different formats: average values, aggregate values, maxima, etc. (see also
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Kramer, 2002:159). Because m ost Community legislation is enforceable at the national 
rather than the EU level, regulators also possess few mechanisms to respond to any breach 
o f regulation in neighbouring national territories other than notifying the European 
Commission or resorting to the European Court o f Justice (Kramer, 2002:221).
The regulators interviewed explained how setting environmental standards usually requires 
elaborate co-ordinated schemes dependent on the dedication o f significant monitoring 
resources at national levels. Moreover, standard setting requires agreement at the EU level 
even if  there are only a few manufacturing facilities located across the entire EU. Threfore 
future development o f reporting should focus on individual sources o f emissions with a high 
potential for causing transboundary pollution rather than on Environmental Quality 
Objectives or more general discharge Emits from which regulators may deviate. To faciEtate 
this procedure, and help make the relevant data available for decision-making under 
REACH, the Systems Framework proposes that such point source emissions be regulated 
under Restrictions or Authorisations, rather than other legislative frameworks, unless the 
data are made immediately available.
Target-setting could avoid delays in decision-making resulting from (i) gathering further data in 
order to resolve different interpretations o f risk assessment data, or (E) the need to conduct 
socio-economic analyses o f risk reduction measures. Such detaüed analyses would only need 
to apply for Restriction and Authorisation procedures for reducing overaU risks to human 
health or the environment. The enactment o f Restrictions for controUing direct (high-level) 
exposures to professional and consumer users could be differentiated from more general risk 
scenarios and proceed immediately at the EU  level. Socio-economic analysis would 
otherwise only apply at the national level for selecting cost-effective strategies to meet targets, 
aUowing Member States to decide on the level o f assessment detaE necessary to poEticaUy 
justify any decision. FinaUy, pubEshing the substances subject to target-setting could faciEtate 
national regulators when issuing permits for manufacturing, such as under IPPC. The 
substances can also be Enked to eco-labeEing schemes at the national or EU level.
Just as the criteria used to describe and estabEsh targets can vary significantly, ranging from 
use volumes to health indices, regulators can involve a variety o f measures to attain agreed 
targets. I f  existing legislation is already in place but appears ineffective, an increase in
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penalties could be used in conjunction with enforcement campaigns to improve compliance. 
In other cases, subsidies to support certain companies substitute the use o f a substance 
under target-setting could be appropriate at the local level. Similarly, technology transfer 
schemes that improve existing processes can be used to achieve targets. In some cases, 
achieving targets under the Systems Framework could simply depend on communicating the 
need to use gloves in the workplace or to correctly dispose o f waste material.
Overall the Systems Framework appears to be able to contend with the multitude o f factors 
to be considered in regulatory decision-making. The decision-making matrix shown in Table 
5.11, with seven categories for risk criteria, should facilitate the identification and selection of 
the appropriate regulatory outcome for any given chemical risk. O f  the 22 chemicals for 
which co-ordinated EU risk reduction regulatory action is mandated^^^, 14 chemicals would 
proceed directly to specific risk reduction mechanisms (1 Member State Permitting, 4 EU 
Authorisations, 2 Targets, 7 Restrictions). Only eight substances would need to undergo 
further EU decision-making to determine the appropriate risk reduction mechanism (i.e. a 
possible combination o f Targets & Restrictions or Member State permitting & Restrictions — 
Appendix 6.3). Finally, a single substance would require the collection o f further risk 
assessment data, either through industry data following Evaluation or inputted via the 
Stakeholder Inputs. Although enacted under national legislation, the identification o f the three 
substances subject to Member State permitting would facilitate EU decision-making 
(DEGBE, D EG M E, TCE). Similarly, risk reduction measures would also be implemented at 
a national level for substances subject to target-setting, but minimum targets would be set at 
the EU level to achieve overall risk reduction.
6.2.2 Prioritisation o f Regulatory Decision-Making - Results
Following the methodology for the prioritisation o f regulatory decision-making proposed in 
Section 5.4, the 33 chemicals have been rated. As part o f the process, the chemicals have 
been categorised according to the nine possible quadrants o f the plot shown in Figure 6.2 on 
page 199. Recall that the priority ratings are quahtative, based on an indication o f the overall 
probabilities that there is a need for a regulatory response to communicate, Hmit or
The other 10 substances would still need to conform with general Registration requirements under 
REACH and comply with national or EU legislation tri^ered by their classification & labelling.
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otherwise control potential adverse events resulting from the production and use o f each 
chemical and the extent o f the corresponding action needed from regulators.
Information from EU  risk assessment reports used to perform the priority ratings is detaüed 
in Appendix 6.2  together with the corresponding ‘high’, ‘medium’ or ‘low rankings for the 
action and probability indicators. Whüe testing the Systems Framework, it was found that 
the prioritisation m ethod provided a general format to summarise the results o f each risk 
assessment and supplement the presentation o f risk assessment conclusions used in the 
decision-making matrix. As noted in Section 5.4, the rules for combining the relevant 
prioritisation rankings for the regulatory action indicators and the related probability indicators 
could be revised through the use o f other decision-making tools, such as Multi-Criterion 
Analysis (see Section 5.4).
The 33 chemicals can be broadly divided between ‘high’, ‘medium’ and ‘low’ priority ratings, 
as indicated with the shading on Figure 6.2. Assignment o f regulatory measures to control 
risks from Section 6.2.1 is also shown. Chemicals that would be subject to M ember State 
permitting. Restrictions or Targets are found in several different regions o f the plot. This 
reinforces a crucial point o f the research findings: although the REACH legislation intends 
for the Authorisation process to control risks from ‘substances o f very high concern’, it is 
not necessarily the best regulatory instrument to achieve risk reduction. I f  M ember States 
disagree on the uses that should be authorised, delays to enacting regulation wül occur. 
Furthermore, a country wül have limited abüity to enact more stringent regulatory 
requirements at the national level once a use has been authorised. Other regulatory options 
under REACH may sometimes be more appropriate for controlling ‘substances o f very high 
concern’.
It is apparent from Figure 6.2 that there are no instances o f a risk with a high overaU priority 
rating for the extent o f action and low rating for the probability o f a regulatory response 
needing to occur, or vice versa. This can be explained by:
■ The hazard classification o f a substance triggers immediate controls under existing 
regulation to control exposures. As a hazard is identified and the rating for extent o f 
action increases, the controls on exposure under existing hazard-based legislation 
schemes reduce the probability o f the regulatory response being necessary. This is why 
no chemicals faU in the bottom  right-hand region o f Figure 6.2. Under REACH the
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mixture hazard assessment process is specifically designed to identify substances 
with potential hazardous properties through in vitro and in silico techniques. In this 
respect, REA CH  may result in over-protective measures to control exposures if  it 
does no t generate sufficient data on the probability o f an adverse event occurring 
to enable resource-efficient or cost-effective application o f  controls under existing 
legislative frameworks.
■ To some extent existing legislation controls the probability o f damage to  hum an 
health and ecosystems resulting from large volume emissions to the environm ent 
regardless o f intrinsic chemical hazard. For instance. Biological Oxygen D em and 
m ust be considered when discharging high volumes o f a ‘non-toxic’ substance into 
the aquatic environm ent and the use o f personal protective equipm ent m ust be 
w orn in the workplace when handling intermediates. A substance may also be part 
o f a where other com ponents result in the mixture being classified and 
subsequently managed as a ‘dangerous preparation’ or ‘hazardous waste’. This 
aspect o f  existing legislation reduces the potential occurrence o f  a high exposure 
level to non-hazardous substances^^^ (i.e. top left-hand region in Figure 6.2)
There are several instances where the combined rating for the regulatoiy action indicators is 
the same for one or m ore chemical, bu t differences in the probability rating results in 
different priority scores. For instance, D E G M E  and toluene receive ‘m edium ’ ratings for 
the overall extent o f regulatory action; with similar ratings for the exposure indicator, 
D E G M E  rates higher than toluene for the hagard indicator and toluene rates higher than 
D E G M E  for the social mobilisation indicator. There is however considerable uncertainty 
associated with the hazard assessment o f  toluene. Taken as indicative that toluene is 
Hkely to have a hazardous property that has yet to  be identified, this results in a higher 
priority rating for toluene than D E G M E.
In comparison, the risks o f acetonitrile and bisphenol A vary considerably in terms o f  the 
overall action indicator rating. Acetonitrile has a limited potential to  cause chronic toxicity 
whereas evidence indicates that bisphenol A is a reprotoxin and an endocrine 
disruptor^^'^; bisphenol A is also contained in many products, yielding a slightly higher 
rating than acetonitrile for the exposure action indicator. Probabilities associated with the 
need for regulatory action to manage potential risks associated with the m anufacture and
It is also important to note that physical observations of negative effects on human health and the 
environment are often more likely to be observed and identified following high level exposures.
As noted in Box 6.3, although bisphenol A is a potential endocrine disruptor, exposure levels are 
not anticipated to exceed any DNELs when used as a substance or preparation when correct safety 
measures are used. Further information is needed to confirm this risk assessment conclusion and 
examine the likelihood that exposure exceeds DNELs when safety measures are not applied.
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use o f these two substances are relatively equal in terms o f the qualitative ratings because 
controlling exposures to these substances largely depends on risk m anagement measures 
— e.g. emission control o f  during m anufacturing o f acetonitrile and bisphenol A; personal 
protective equipm ent during the use o f  either substance; particular local exhaust 
ventilation considerations for certain uses o f acetonitrile. Although the probability rating 
for the need o f a regulatory response based on hazard is higher for bisphenol A than 
acetonitrile, this rating is no t high enough to increase the overall probability indicator 
rating for bisphenol A from  m edium  to high. As both  substances receive low action and 
probability indicator ratings associated with social mobilisation, it is the action indicator 
ratings for hazard and exposure rather than the probability indicator ratings that result in 
bisphenol A being placed in a higher priority category than acetonitrile.
The proposed Systems Fram ework’s prioritisation m ethod can help decide on measures 
and m onitoring activities that either target the control o f  the probability or the extent o f 
further regulatory action being necessary, for example:
>  Ensuring that relevant safety measures are being correctly irnplemented can 
reduce the probability for needing additional regulatory action;
^  Preventing the release o f a very persistent and very bioaccumulative substance 
into the environm ent can Hmit the extent o f regulatory action by reducing the 
size o f  the potentiaUy exposed population(s) or ecosystem(s).
C hem ica l P rio rity -R atings
The priority-rating scheme identifies that acrylamide, o-anisidine, MCCPs, SCCPs, 
phthalates and the three B D E  substances demand the m ost immediate attention. 
Appearing in the highest region on the plot in Figure 6 .2 , EU  regulators should consider 
dedicating resources to co-ordinating and m onitoring further action at an international 
level to control these chemicals.
By comparison, 14 chemicals that do no t require regulatory action at the E U  level 
generally faU in the lower left-hand region o f  Figure 6 .2 . Existing legislative frameworks 
and other measures implem ented at the national or local level should continue to be used 
to manage the risks from  these substances w ithout the need for co-ordinated action or 
decision-making under REACH. Three exceptions occur: BA, bisphenol A and D E G M E  
are identified as posing m edium  risk levels bu t do no t m andate EU  regulatory action 
according to the System Framework’s decision-making matrix. G iven the risk potential o f  
these substances, some form  o f m arket restrictions should be placed on the use o f  these
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substances, at least until further hazard or exposure data are generated. Judging by 
previous EU  legislation, temporary bans may be best issued in the form o f  a Commission 
Decision (see Section 5.3.3). In  parallel. M ember State regulators should prioritise 
compliance m onitoring and enforcem ent activities on these three substances.
Toluene, N P /N P  and M TBE rank as needing particularly high attention. To ensure an 
appropriately high degree o f  protection, regulators need to enact rapid regulatory 
decisions while enforcem ent activities target the implem entation o f  existing safety 
measures by chemical users. In terms o f preventive measures, national risk management 
activities should seek to create incentives for companies to review existing products and 
processes involving these substances.
Controlling risks from  1-4 dioxane appear to be o f greater concern than risks from  AA 
and DMS, even though all three substances require restrictions on their concentration in 
professional products. O ut o f the five chemicals identified for target-setting, establishing 
and implementing targets for butadiene would be o f  lowest priority. Regulating M TBE 
would also be o f relatively low priority, partially because existing national and EC 
legislation already cover many sources o f  exposure. Rather than setting specific use or 
exposure-reduction targets, the Monitoring Netm rk  could decide to co-ordinate 
environmental m onitoring programmes, enforcem ent activities or attem pt to im prove 
certain practices through the Directive on Integrated Pollution Prevention and Control.
Two chemicals subject to M ember State perm itting (D EG BE, TCE) and two chemicals 
that should be subject to Restrictions (H202, HF) are located in the low-priority group. 
These findings coincide with the complaint by several o f the interviewed regulators that 
‘too m uch attention’ is being directed at these substances. Evidently, this could have 
been avoided using the proposed System Framework prioritisation m ethod. O ther 
substances with draft or completed risk assessments would have been made subject to 
risk reduction decision-making while recommendations would provide a general protective 
coverage for consumer and professional products containing the substances.
N one o f the three chemicals for M ember State perm itting (D EG M E, D E G B E  and TCE) 
fall in the high-priority region o f  Figure 6.2. As the details o f M ember State perm itting 
schemes are left to decision-making and implem entation at the national level, the 
prioritisation m ethod would simply serve to help communicate relative degrees o f  priority 
to regulators and stakeholders. However, w hen a chemical identified for M ember State
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perm itting were to receive a medium  to high priority-rating, action to restrict use at the 
Community level could always be considered as an option, as in the case o f  D E G M E .
In practice, the m ethod for prioritisation proposed as part o f the Systems Framework is 
able to present priorities for EU  decision-making in a clear and concise format. A two- 
dimensional p lo t o f  the probability o f a regulatory response being necessary versus extent 
o f the regulatory action shows a variety o f inform ation, thereby offering a m ethod to 
help regulators focus m onitoring and enforcem ent activities. The application o f the 
prioritisation m ethod has yielded some interesting results, such as the identification o f the 
need for regulatory action to be taken to manage the risks from acrylonitrile and 
bisphenol A even though the conclusions o f  the EU risk assessment and the application 
o f the Systems Framework decision-making matrix both  indicate otherwise. The prioritisation 
m ethod was also able to isolate a num ber o f  substances that should be given particularly 
low priorities at the EU  level (e.g. BA, butadiene, TCE) which demonstrates some o f  the 
inefficiencies o f  the current regulatory system that could continue under REACH.
6.3 National Approaches under the System s Framework
The Systems Framework described here would incorporate aspects o f  the regulatory 
approaches o f France, Germany, Sweden and the UK. First, it proposes a hazard-based 
approach to maximise the use o f existing data during Registration and generate data on 
the chemical contents o f  certain consum er products {listed uses). Second, it seeks to 
combine hazard criteria with technical-based approaches to controlling exposures by 
isolating specific uses that would be subject to the recommendations. Third, the 
identification o f  permissible and safe uses would follow a risk-benefit rationale, where 
potential risks from  chemical uses are likely to be outweighed by their benefits. Fourth, 
the Systems Framework would rely on technical-based data for m onitoring emissions 
from industrial facilities with a high potential for causing transboundary pollution. Fifth, 
the target-setting mechanism follows a risk-benefit approach for M ember States to  achieve 
overall risk reduction for tolerable uses.
Following the discussion in Section 6.1, it is no t anticipated that adopting the listed uses 
would create a major hurdle to  regulators, especially as listed uses would only apply to  
products with a potential for resulting in high direct consumer exposure levels. 
Furtherm ore, the listed uses follows the general principles o f transparency o f  regulation 
and public ‘right to know’ enshrined under the Aarhus Convention. Although currently
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an anomoly, such an exposure-based rationale to regulation would be scientifically 
justifiable. As detailed in the Literature Review, sufficiently high exposure to  any 
substance can present a risk.
The proposed m echanism  to verify the control o f manufacturing point-sources o f 
transboundary pollution is also expected to be broadly accepted by m ost M ember States. 
I t  offers the possibility to identify, evaluate and compensate for variations in the 
im plem entation o f existing EC environmental legislation. W ith the continual increase in 
chemical production and a potentially large num ber o f  VPVB substances being identified 
under REACH , such a mechanism may prove particularly valuable in assisting future EU  
decision-making and chemical enforcem ent activities across the D irectorates-General o f 
the European Commission.
Similarly, as controls in the workplace fall under Article 138 o f  the EC Treaty (see 
Section 5.2), the proposed scheme should n o t cause any (justifiable) rejection by EU  
regulators. M oreover, no t making aU substances o f Very high concern’ subject to 
Authorisations under REA CH  would enable M ember States such as Sweden to  include, 
or continue to include, such substances subject to  existing national occupational 
Authorisation schemes. Equally, existing product or process perm itting schemes could 
continue to operate for substances undergoing target-setting, which may be particularly 
relevant for legislation based on either Article 138 or 175 o f  the EC Treaty.
Risk-BeneGt Approaches
Countries that rely on statistics for occupational safety, industrial accidents, 
environmental emissions, or other measured data, such as France and the UK , could 
maximise their existing use o f  statistics for devising how  to achieve any E U  targets. 
Equally, these countries may be able to provide im portant data w hen devising targets at 
the EU  level and establishing the corresponding benchm arking schemes. By increasing 
regulatory attention on mutagenic and reprotoxic substances, as well as VPVB 
substances, the Systems Framework could expand existing national occupational 
m onitoring schemes that focus on carcinogenic substances or substances with acute 
effects. A M ember State that takes a risk-benefit approach, such as the UK, can conduct 
such analyses w hen deciding on how to m eet target-setting requirements.
Each national regulatory authority could m eet targets by engaging with different actors. 
Based on Chapter 4, it is probable that this would involve trade unions and
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environmental N G O s in Sweden, the manager unions and occupational health officials in 
France, retailers and environmental N G O S  in the UK, and the consum er N G O s in 
Germany. In  fact, this may improve comm unication between certain national regulatory 
authorities, for example K em I and SEP A in Sweden. It may even reduce the potential for 
worsening stakeholder relations by focusing the attention o f EU decision-makers and 
increasing the influence power o f EU  N G O s.
As with m ost EU  decision-making, agreement on regulatory options under REA CH  can 
be expected to foUow qualified majority voting rules. Presenting the regulatory options 
using the decision-making matrix, as shown in Table 6.1, could facilitate consensus- 
formation. Fhrst, as the decision-making matrix can result in a set o f possible regulatory 
outcomes, each potential outcom e could be voted on. Therefore, if  option ‘V is no t 
agreed, there is still the chance that option ‘2’ may be. Second, the decision-making 
matrix would provide a clear and simple form at to compare previous risk reduction 
strategy decisions. It may thereby provide some basis for M ember States to  develop 
voting strategies, which currently does no t appear to  exist due to the lack o f  experience 
by regulators with EU  decision-making (Section 5.1).
Technical Approaches
Strong opposition to adopting the Systems Framework could result from  the regulatory 
recommendations for consumers and professional users. Based on previous experience with 
risk assessment and risk management, bo th  industry and regulators are often reluctant to 
change (Section 2.3). Even though any Restrictions necessary for supplem enting the 
regulatory recommendations would maintain a case-by-case approach, the concept o f  
recom mendations deviates significantly from  the current substance-by-substance 
approach to  EU  chemical regulation.
D ue to the technical basis o f the recommendations, it is conceivable that France, Germany 
and Sweden may support the proposed procedure. In particular, the inclusion o f 
recommendation equivalents closely resembles existing Germ an regulation. Since the 
Netherlands initially proposed establishing a similar scheme for decision-making rules, 
which it appears to have abandoned due to  the forthcom ing REA CH  regulation, this 
country could also be willing to support the approach. Opposition to this mix o f  hazard 
and technical-based approach to regulation could arise from countries that take a risk- 
benefit approach, such as the U K  or Southern M ember States that are generally reluctant
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to support new EU legislation or policy. However, the recommendations are based on 
previous Restrictions. It can therefore be argued that they do not radically deviate from 
previous regulation or policy.
Probably in Favour Possibly in Favour Uncertain Unlikely to Support
Denmark - 3 
Finland - 3 
France - 10 
Germany - 10 
Netherlands - 5 
Sweden - 4
Austria - 4 
Estonia - 3 
Czech Repubhc - 5 
Hungar}? - 5 
Lithuania - 3 
Latvia - 3 
Poland - 8 
Slovakia - 3 
Slovenia - 3
Belgium - 5,
Italy - 10
Luxembourg- 2  .
Cyprus - 2 
Greece - 5 
M ^ a n d - 3  . ' '■ 
Portugal - 5 ; - 
.m i t a - 2  '
^ - 8  c - i y ' "
:;UK -10  ,
f , -  - / ■ ■ . ■ - V V
Table 6.2 Predicted voting for adopting the System Framework regulatory rea
If  Germany holds political sway on Eastern M ember States due to t r a d e a n d  Sweden is 
indeed representative o f N ordic S t a t e s t h i s  would give a total o f 68  votes in favour o f 
the regulatory recommendations (refer to Table 6.2). Since the Netherlands initially proposed 
a m ethod o f ‘decision-making rules’ broadly similar to the recom m endations (i.e. a matrix 
o f hazard and use criteria) it is foreseeable that this countr\^ would also vote in favour, 
bringing a total Council o f European Ministers vote count to 73.
To be approved by a Qualified Majority, a proposal need only secure 62 o f  the total 87
votes — based on 25 M ember States prior to latest enlargement. The recommendations could
therefore be adopted even if the following countries withdraw or abstain from  voting:
■ A single large country, e.g. France or Poland;
■ Two medium sized countries, e.g. Czech Republic or Hungary;
■ Three small countries, e.g. Estonia, Latvia, Lithuania, Slovakia or Slovenia.
O ut o f the remaining 11 M ember States, Austria may also contribute a favourable 
position to the recommendations. Austria has typically been categorised as a ‘leader’ in 
environm ental policy (Andersen & Liefferink, 1997) and its shared history with Germany 
could m ean that its regulatory system is technically orientated. Finally, it is possible that 
Belgium, Italy and Luxembourg which have been grouped as ‘fence-sitters’ together with 
France (Andersen & Liefferink, 1997) ‘jump on the bandwagon’ o f supporting the
There is a growing chemical trade between Germany and several East European Member States 
(Mümo, 2005; Lees, 2004).
Tliis is referenced in Section 3.8 and supported by several iaterviewee responses.
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6.4 Consensus on Banning Chemical Production or Use
A major obstacle in reaching consensus during EU  risk management decision-making 
arises w hen a large variation in the economic im pact o f  a ban occurs across M ember 
States (Perenius, 2000:55). According to several o f  the regulators interviewed, a M ember 
State will often be reluctant to ban chemical manufacturing or use w hen significant 
production o f that chemical occurs within its territory. Several examples provided by the 
interviewees were used to support this assertion, such as the description o f  the U K  
opposition to regulating DCM  while being the m ajor EU  producer (see CEC, 2004a: 113) 
and a French objection to regulating para-DCB (see INRS, 1999).
The converse o f the above argum ent may also hold true. As noted by some interviewees. 
M ember States often appear willing to set stringent regulation w hen significant levels o f 
production do n o t occur within their territory. In  the past year, bo th  the U K  and Sweden 
have proposed national bans on substances that are n o t significantly produced or 
processed in their countries — PFO S and H CBD  respectively (RPA & BRE, 2004; CSF, 
2006 — CEC, 2004a:113). Similarly, interviewees stated that Germany is no t a major 
producer or user o f DCM  (CEC, 2004a:83,89) and that France does no t produce large 
quantities o f D E G B E  or D E G M E  (see Box 5.1 in Section 5.1).
There is no  evidence from  the research interviews or the Literature Review to indicate 
that performing a socio-economic analysis (SEA) o f  the im pact o f alternative regulatory 
measures facilitates EU  decision-making. A t the EU  level, conducting in-depth analyses 
o f socio-economic data can be highly complex, taking around 50 person-days for an 
individual chemical single-use evaluation (Postle, 2000:144) and costing around €50,000 
(RPA & Statistics Sweden, 2002:xi). Even w hen the process has been completed, 
interviewees described the results o f  SEA as highly subject to independent interpretation 
by each M ember State, as one would expect from  the findings presented in Chapter 4. 
Obviously, the costs and benefits o f any regulatory measure will also depend on  the 
national health care systems, local employment, and so on.
Socio-economic analyses o f regulatory options appear far m ore relevant at national and 
local levels. In particular, this decision-making tool has the potential to identify 
businesses that may require particular financial or technical support to help them  to 
conform  with new regulatory demands (Section 2.4.5). Unfortunately, according to the 
REACH legislative proposal, SEA o f alternative regulatory measures wiU need to  be 
perform ed at the EU  level during the Restriction and Authorisation processes.
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Consultation necessary for conducting these SEA under REA CH  will be m ore structured 
than under the current Risk Reduction Strategy process simply because substances facing 
a ban will be published on the R EA CH -IT website and aU businesses producing or 
selling these substances wül be notified. Deadlines for submitting consultation 
contributions wül also be set for businesses, stakeholder groups and regulators. 
Nevertheless regulators, business and N G O s wül need to contend with the fact that a 
producer o f  a substance already on the m arket may have m ore resources avaüable to 
dedicate to costly regulatory consultation procedures than the producer o f a new 
alternative substance^^^. The outcom e o f  consultation and any subsequent SEA may 
therefore be biased towards an existing producer. Simüarly, foUowing experiences with 
the current ‘Risk Reduction Strategy’ process, downstream users o f  chemicals also need 
an opportunity to voice their concern over potential chemical regulation. For instance, 
upstream  compliance costs wül depend on whether downstream users are willing to pay a 
higher price for a substitute.
By creating the listed uses, tolerable uses and the recommendations, the Systems Framework 
attempts to circumvent the regulatory complexities o f substitution. I t is im portant to 
note that the interviewees agreed that the substitution principle is as m uch, if  no t m ore, a 
‘hands-on’ risk m anagement tool rather than a ‘top-dow n’ regulatory instrument. 
Efficient and effective application o f  the substitution principle depends on companies 
having the necessary m anagem ent structures and inform ation avaüable to  control 
occupational exposures and create ‘safer’ products rather than comm unicating potential 
risks and benefits o f legislative action to regulators.
As several regulators explained during the interviews, decision-making on regulatory 
measures ultimately comes down to a vote between the M ember States. The Systems 
Framework proposes a structured m ethod to facilitate this voting procedure: each 
M ember State can vote on whether it agrees with the outcom e o f  the decision-making 
matrix, the m ethod for prioritisation, or whether restrictions are necessary to support the 
recommendations. O ne o f the regulators interviewed w ho had worked in the European 
Commission described M ember States as tending to agree on EU  risk m anagem ent 
foUowing discussions on alternative regulatory measures that avoid reference to specific 
detaüed data entries. According to this regulator, a m ore general overview o f  the 
advantages and drawbacks o f alternative regulatory outcomes can suffice and even
As exemplified with the case of alternatives to DEHP presented in Section 2.2.2.
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prom ote the process o f negotiation. In  this respect, the Systems Fram ework could 
provide an im portant methodology to facilitate the transition from  quantitative to 
qualitative data that is often necessary for political decision-making.
6.5 D iscussion & Conclusions
Compared to the REACH proposal, the Systems Framework proposed in this 
dissertation w ould focus m ore on gathering and communicating risk information. This 
serves two purporses. First, the Systems Framework would involve a wider num ber o f 
stakeholders than m andated in the REACH legislative text. Creating a simple mechanism 
for these actors to follow w ithout needing to understand aU the technicalities o f 
Registration should distribute responsibility for achieving chemical safety. In  turn, these 
activities and the publication o f  inform ation on the R EA CH -IT website w ould facilitate 
the Registration process for chemical producers and importers. Secondly, the Systems 
Framework would avoid the potential for companies to wait for Registration deadlines 
before engaging in necessary risk m anagem ent activities. In this way, the proposed 
scheme would limit aspects o f ‘safety’ m anagem ent that may otherwise be overlooked 
during the initial stages o f implementing REACH.
I f  adopted, the decision-making rules and recommendations would represent a fundam ental 
transition away from  the current case-by-case approach to regulatory risk management. 
The decision-making matrix would also enable regulatory outcomes to be presented in a 
clear, concise and predictable way. Testing the Systems Framework has dem onstrated its 
potential to streamline and structure the current Risk Reduction Strategy process. In 
total, only 10 out o f  33 chemicals had m ore than one possible regulatory option. 
Subsequent selection o f  the regulatory options for these chemicals followed criteria from  
the existing RRS T G D  and current requirements o f  the REACH legislative text bu t 
condensed into 11 pages.
Avoiding delays in decision-making can be very im portant in safeguarding hum an health 
and the environment. The research findings dem onstrate why a resource-intensive use- 
by-use Authorisation procedure is no t necessarily the m ost effective EU  regulatory 
option for controlling high-level chemical risks. O ther regulatory options are anticipated 
to result in m ore rapid and efficient agreement between M ember States, particularly as 
Authorisations wiU Hmit the extent to which a M em ber State can deviate from  centraUy 
defined standards.
213
The two-dimensional plot o f probability versus extent o f regulatory action enabled 
regulatory prioritisation to be presented in a form at that should be easily interpreted by 
regulators, stakeholders and m em bers o f the public. Based on the experiences o f risk 
m anagem ent reported in Chapter 4, drawing attention to specific chemicals o f high 
regulatory concern is im portant for many stakeholder groups activities. For instance, the 
inform ation could be used by G erm an consumer N G O s to m onitor the chemical 
contents o f  consum er products, Swedish Trade Unions to m onitor occupational 
exposures, and by British N G O s to m onitor exposures in the general public. A t a 
national level, different regulators may also use this inform ation for regulatory activities 
that fall outside o f  REACH Restrictions and Authorisations, such as national perm itting 
procedures for the control o f occupational exposures or water treatment.
Altogether, the Systems Framework demonstrates just how im portant the role o f  future 
T G D s can be for the im plem entation o f  REACH. For instance, setting regulatory 
recommendations that apply immediately would affect im ports as well as chemicals 
produced in the EU. In turn this can im pact international competitiveness o f  EU  
chemical producers. While the Systems Framework contains many technical elements, it 
is im portant to recall that many aspects o f  chemical risk m anagem ent rem ain political in 
nature. By excluding the T G D s from  the official co-decision process involving the 
European Parliament, the developm ent o f the T G D s could remain in the hands o f 
technical regulators. Judging by the difficulties that these same regulators have already 
had to face with the current Risk Reduction Strategy process, it is foreseable that many 
current risk m anagement dilemmas could persist under REACH.
Evaluating the framework’s ability to  accommodate different regulatory approaches 
suggests that many aspects o f the Systems Framework could be politically adopted at the 
EU  level, especially if France, Germany and Sweden first agreed betw een themselves. 
Nevertheless, even if  a framework resembling the one proposed in this dissertation is 
adopted, many technical aspects relating to m onitoring and enforcem ent under REA CH  
still need to be resolved before decision-making can begin. For instance, reference test 
materials need to  be available to regulators analysing the chemical contents o f  products. 
Similarly, evidence from the research indicates that Customs and Excise inspectors in 
many M ember States wiU need to have significant financial resources m ade available to 
them  for implementing REACH.
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Chapter 7 - C onclusion
-  accord - 
harmony
(Ambrose Bierce, The Cynic’s W ord Book, 1906)
Introduction
This PhD  project appears to be the first comparative study o f regulatory approaches to  
chemical risk management. The research shows how differences in national approaches 
manifest themselves and how they become even m ore pronounced during EU  decision­
making. The regulatory strengths and weaknesses o f  each country were determined by 
investigating the underlying social, political and economic causes for the variations. While 
a set o f recom m endations has been form ulated for improving regulation in each country, 
unless deficiencies in current risk m anagement practices are addressed at a national level, 
then future EU  legislation wiU need to compensate for the limitations. G iven the 
variation between national approaches, this could prove particularly cumbersome to EU  
decision-making and could further complicate the implem entation o f  REACH.
O n the other hand, no m atter to what extent the surveyed countries address the specific 
recom mendations proposed in this thesis, certain EU  regulatory practices need to 
change. Fundamentally, EU  decision-making m ust account for different national 
approaches. The first section o f  this Chapter reviews exactly how  the Systems 
Framework aims to harmonise EU  decision-making. The overall implications o f  the 
research findings are then set against different contexts: (1) sustaining the
competitiveness o f  the EU  chemical industry (2) improving national and EU  decision­
making; (3) implementing REACH; (4) analysing risk; and (5) managing global chemical 
risks. Finally, after a brief retrospective analysis o f  how  the entire conceptualisation o f 
REACH could have been devised differently, consideration is given to  the research 
contribution o f  this thesis and future avenues o f  research that could be explored.
7.1 H arm onisation o f EU Risk M anagement
The new EU  chemicals policy has no t focused on the risk m anagement aspects o f  EU  
chemical regulation; instead, REACH has concentrated on generating and collecting 
laboratory-derived hazard assessment data. A num ber o f  strategies to compensate for the 
potential inefficiencies o f  EU  risk management can therefore be drawn from  the research
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findings, as sh ow n  in Table 7.1 on  the next page. T he proposed  E U  strategies encom pass  
m ost o f  the national recom m endations o f  the four countries (Section 4.7), the exception  
being that m any SM E s need  ‘h ands-on’ chem ical safety technical advice and support 
w hich IS expected  to b ecom e even m ore pronounced  w hen  im plem enting R E A C H . 
H ow ever, a large num ber o f  different actors, from  Trade U nions to insurance  
institutions, can aid SM Es w ith regulatory com pliance but this aspect o f  risk m anagem ent 
may be best left to  national rather than E U  level activities.
Prevention Protection
Supply Chain Develop extended producer responsibility as a regulatory tool
Develop methods to standardise 
and promote best practice *
Product-based
Legislation
Develop methods to improve 
‘bottom -up’ substitution
Develop rapid methods to set EU 
product standards ; ■ ■
Socio- 
Econom ic 
Analysis (SEA)
Streamline SEA by targeting specific 
sectors or limiting its application to 
the national level
Incorporate mutagens and 
reprotoxins into regulatory 
priorities, statistical studies and SEA
Table 7.1 Strategies to improve chemical safety that should be adopted at the EU level
Ih e  proposed  System s Fram ework for E U  decision-m aking under R E A C H  seeks to  
counterbalance the w eaknesses and to draw on  the strengths o f  the national approaches 
w hile addressing the points show n in Table 7.1. Specifically, the fram ework w ou ld  fuse  
hazard, technical and risk-benefit approaches to  risk m anagem ent (Table 7.2). C om pared  
to  the current process o f  chem ical legislation and the recent R E A C H  proposal, the 
System s Fram ework w ou ld  avoid a linear substance-by-substance approach by applying a 
set o f  d e c is ion -m ak ing  ru les  based o n  hazard and use to all chem icals (Section 5.3.1).
Hazard
Increased input of epidemiological & environmental monitoring data to REACH
Regulatory recommendations for professional and consumer products
Usted uses (published on REACH-IT website) for substances in certain consumer
products
Technical
Safe and permissible uses for certain applications
Regulatory recommendations and optional use o f recommendation equivalents 
Development of monitoring and benchmarking schemes for target-setting 
Regulator)^ decision-making dependent on timehnes for implementation and 
availability o f testing standards for comphance monitoring and enforcement
Risk-Benefit
Target-setting schemes for countries to estabhsh levels of safety in national 
territories that go beyond minimum EU standards
Member State permitting option for controlhng occupational exposures 
Prioritisation method for regulatory decision-making
Table 7.2 Hazard, technical and risk-benefit aspects o f the Systems Framework
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H arm onised EU  decision-making does not imply setting uniform  chemical regulation 
across M ember States bu t refers to countries reaching an accord on when action should 
be taken at the EU  level and how  national actions can be co-ordinated. The Systems 
Framework therefore proposes a structured process for stakeholder participation, a 
comm unication network between the Directorates-General o f the European 
Commission (Section 5.4) and a set o f harm onised objectives for EU  risk m anagement in 
the forms of: (i) decision-making rules, (ii) recommendations and (iii) prioritisation (Sections 5.3 & 
5.5).
Achieving consensus between M ember States during EU  decision-making depends on 
generating an awareness o f the contexts behind national approaches am ong the 
regulators and stakeholders involved. The Systems Framework attempts to create 
opportunities for M ember States to communicate particular situations that have evolved 
in their country. This inclusion o f ‘National Dim ensions’ into decision-making would 
respect the subsidiarity principle, where a M ember State can set the level o f  protection to 
health or ecosystems that it deems necessary within its national realm. By incorporating a 
wider set o f control options into REACH (e.g. target-setting and co-ordinating actions 
under various legislative frameworks, the proposed framework aims to maximise a 
M ember State’s ability to  achieve independent political objectives, which in turn should 
facilitate reaching agreement on EU  risk reduction strategies.
A trem endous am ount o f  inform ation exists on chemical risks and safety measures, 
distributed among a large num ber o f  regulatory administrations, companies and other 
organisations. EU  regulation currently offers few opportunities or resources to collect, 
collate or exchange these data. Incorporating a ‘target-based’ control option into 
REACH decision-making could prom ote the identification, dissemination and adoption 
o f best practice and support incentive-based risk m anagem ent schemes. Co-ordinating 
data processing aspects o f  EU  chemical risk m anagem ent would respond to  a dem and 
from companies to harm onise the administrative processes for dem onstrating regulatory 
compliance across EU  countries. The Systems Framework proposes that the newly 
created European Chemicals Agency provide a necessary and long-overdue platform  for 
exchanging activities and sharing experience relating to  chemical risk m anagem ent 
between M ember State regulators and the European Commission.
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7.2 Im plications o f the Research
7.2.1 Sustainability in  the EU Chemical Industry
The chemical industry is facing a crisis in terms o f its sustainability. Public trust in the 
industry needs to be restored in many EU  countries and economic growth in the sector 
needs to be uncoupled from increased production volumes. REACH only begins to 
address these two issues. While REACH will generate inform ation on chemical risks and 
will reset the frame o f reference on w hat constitutes ‘sufficient’ toxicological data for 
performing hazard assessments, it does no t address how to control exposure levels. 
A part from  the A uthorisation process, REA CH  does no t even propose specific 
mechanisms to control the increasing concentrations o f synthetic chemicals in hum an 
blood and environmental media.
There are winners and losers under any regulation. Banning a substance can negatively 
affect the profits o f a company producing the substance but prove necessary to protect 
hum an health and ecosystems. Regulating the use o f  a substance can also provide a 
m arket opportunity for the m anufacturer o f a suitable alternative product. Given the 
economic contribution o f chemical production and supply to manufacturing across 
Europe, it is no t surprising that countries are often reluctant to  regulate w hen significant 
production occurs within theit territory (i.e. they are the potential ‘losers’). Evidently, the 
voice o f  producers facing a ban often resonates louder than that o f  downstream  users or 
producers o f  alternative products.
A substance-by-substance approach to regulation can result in one dangerous chemical 
being banned, replaced by another which in turn is banned and replaced by a third, and 
so on. Unpredictable business environments are thereby created through m anufacturing 
supply chains. Regulators should establish a clear set o f  guidelines for industry to  follow. 
Rather than hitting chemical producers and users with separate demands on a case-by- 
case basis, applying a set o f regulatory requirements according to chemical use categories 
should create a m ore equitable approach to risk management. As any given country will 
contain a mix o f  producers and users, it is possible that such a regulatory approach may 
achieve a balance between the ‘winners’ and ‘losers’. I t  is even foreseeable that many 
companies could simultaneously experience m arket obstacles and opportunities under 
such an approach.
Chemical companies can provide downstream users, suppliers and retailers with a range 
o f  products and services, from  the screening o f hazardous substances to the supply o f
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personal protective equipment. M anufacturers and retailers need to make use o f  science 
and engineering to control the release o f  chemicals during product use and disposal, 
which are central tenets o f product stewardship and extended producer responsibility. 
Developing these avenues o f EU policy can ensure continued growth in the chemicals 
sector while controlling the increasingly num erous sources and levels o f  chemical 
exposure.
D ue to international competition, creating a ‘level playing field’ for EU  businesses largely 
depends on controUing imports. Based on the four surveyed countries, this will require a 
significant increase in regulatory resources in m ost M ember States. As future regulatory 
activities will need to be carefully prioritised, potential risks need to be clearly 
com m unicated to  regulators and businesses according to product types. A t the same 
time, reducing administrative burdens for dem onstrating regulatory compliance can 
support innovation and prom ote industrial competitiveness. Altogether, the three 
primary mechanisms — decision-making rules, recommendations, and prioritisation — proposed 
under the Systems Framework should im prove the definition o f  regulatory-business 
interfaces and provide clear guidance to companies.
Using regulatory measures to create a responsible chemical culture can be limited if  the 
political aspects o f  risk management are n o t distinguished from  the scientific. Industry or 
regulators can be biased against taking regulatory action and then use science as a basis 
for delaying the enactment o f control measures. Arguing against evidence o f  a risk on 
purely scientific grounds can also underm ine stakeholder trust when it neglects the 
‘scientifically’ recognised yet ‘socially’ classified political dimensions o f risk.
Publishing listed uses and assigning liability for following the recommendations are two 
mechanisms that could support industry and regulators in adopting m ore proactive and 
responsible m ethods o f evaluating and managing risk data. The prioritisation m ethod 
proposed under the Systems Framework should serve as a ‘wake-up’ call to many 
companies and regulators by demonstrating how risk levels increase if  exposures to 
persistent and bioaccumulative substances are no t controlled.
To counter any potential sources o f bias, EU  chemical regulation also needs to develop 
and strengthen m ethods that incorporate wider sources o f  data, such as epidemiological 
surveys, occupational health statistics and poison centre reports. W ithout this type o f  
‘surveillance’ monitoring, risks may no t be identified or correctly managed, even if
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stakeholders or regulators are observing damaging effects on hum an health or the 
environment. In  the area o f occupational health protection, developing such aspects o f 
risk m anagem ent is likely to be particularly im portant for countries with substantial 
national insurance coverage for work-related health and safety.
A key conclusion o f the research project is that Germany may play an even larger role in 
EU  decision-making and consequently exert a strong influence on the future o f the EU 
chemical industry. This is the result o f  a complex mix o f  the following factors:
^  the size and structure o f the G erm an chemical industry;
^  Germany’s potential influence on many EU  M ember States;
^  Germany’s current economic crisis;
^  future business pressures anticipated in petrochemicals; and,
^  the policies adopted by G erm an stakeholder organisations that avoid interrupting 
chemical production.
Unfortunately Germany’s influence on E U  poHcy and industry may no t be positive. It is 
foreseeable that G erm an industry and regulators may seek to  delay effective bans for 
regulating substances produced within its territory even though the risks arise in other 
countries. In  such cases, it may be particularly necessary to  empower regulators and 
stakeholder organisations in other M ember States to control their own level o f  hum an 
health or environmental protection using instrum ents outside the scope o f  REACH. 
Otherwise, public confidence in the chemical industry across the EU  may continue to 
decline.
7.2.2 National Approaches and EU Decision-M aking
Political dimensions o f  risk m anagem ent contribute to the quality, type and level o f  
inform ation needed during assessments o f hazards, exposures and regulatory impacts. 
This PhD  thesis illustrates just how  M ember States may sometimes need to  establish 
different levels o f protection within their national territories. The analysis o f  the national 
approaches demonstrates why M ember States give preference to  certain risk m anagem ent 
control instruments.
The research also shows how  a single country can influence EU  decision-making. For 
instance, the U K  appears responsible for delaying restrictions on DCM  and France has 
prioritised glycol ethers (Section 5.1). In  some cases, clarifying the inter-relation betw een 
different legislative frameworks could facilitate decision-making (Section 5.1). In o ther
220
instances, co-ordinating the activities o f the D G s o f the European Commission could 
avoid delays in decision-making.
Although m uch attention has been paid to hazard assessments, regulators and 
stakeholders m ust recognise that risk assessment procedures will no t be harm onised in 
the near future. A com prom ise could be to adopt m ore exposure-based approaches to 
regulation. By providing a balancing measure to  the necessity for perform ing in-depth 
hazard assessments, exposure-driven regulation could facilitate decision-making because 
this approach recognises and uses: (i) the ability o f risk m anagement controls to  limit a 
potential risk; and, (ii) the availability o f data to a num ber o f stakeholder organisations 
involved in a variety o f  risk m anagement programmes. Ultimately, regulators can use a 
wide variety o f  risk m anagem ent measures to reduce exposure levels without the need to 
agree on aU parts o f  a risk assessment.
7.2.3 Im plem enting REACH
A particular drawback with REACH is the necessity for perforrning regulatory im pact 
assessments before enacting Restrictions and Authorisations. Incorporating mechanisms 
for the identification o f  safe, permissible, and tolerable uses into REA CH  could reduce both  
the need and the scope o f conducting socio-economic analyses o f regulatory proposals at 
the EU  level. M ember States would also retain the option to conduct socio-econom ic 
analyses w hen setting or achieving any EU targets that would be im plem ented under 
legislation based on Article 138 or 175 o f the EC Treaty.
While countries such as France and the U K  may wish to focus on the use o f statistics on 
industrial accidents, environmental emissions, occupational health or other data for 
achieving any targets set under REACH, Germany may opt for setting industrial 
standards and Sweden may continue with developing m ore company-specific 
engagement practices. AU EU  countries would be responsible for meeting the E U  targets, 
thereby prom oting a level playing field that accounts for different national approaches. 
Target-setting would further support the need to harm onise m ethods for companies to 
demonstrate regulatory compliance across legislative frameworks, as weU as for M em ber 
States to report comphance m onitoring data during actual decision-making.
Apart from the incentive provided by the Authorisation process for companies to  avoid a 
smaU num ber o f substances, EU  chemicals policy does no t contain m any aspects o f 
chemical risk prevention. Judging by the interviewee responses, many companies require
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clear guidance on how  to adopt preventive measures, such as, coherent and predictable 
regulation. Companies need a consistent set o f regulatory demands that creates a 
constant and level playing field while prom oting best practice.
In response, the decision-making rules under the proposed Systems Fram ework could 
provide a sound basis for addressing regulatory inefficiencies created by the EU 
substance-by-substance regulatory approach. Instead o f waiting 11 or m ore years for the 
complete im plem entation o f REACH, the rules would apply immediately. The m ore 
demanding regulatory recommendations that support the rules would be limited to  potential 
high-level risks (i.e. certain professional and consumer uses). Companies would be 
granted considerable flexibility for using various risk assessment, m anagem ent and 
comm unication tools to m eet the regulatory recommendations. In  this way, the proposed 
scheme avoids limitations o f  prescriptive ‘top-dow n’ regulation and seeks to  achieve a 
m ore integrated approach to  chemical risk management.
To further balance the ‘top-dow n’ elements o f  the REA CH  regulation, the following 
‘bottom -up’ approaches to risk m anagement have been incorporated into the Systems 
Framework;
1. Communicating national and EU  activities through the Monitoring N etm rk ;
2. Incorporating Stakeholder Inputs into  decision-making;
3. Devising benchmarking schemes under target-setting,
4. Publishing listed uses o f  chemicals in certain consum er products
5. Providing regulatory guidance for corporate risk m anagement and regulatory 
decision-making in the form o f recommendations based on previous legislation;
6. Constructing a decision-making matrix that compiles previous decisions and 
therefore facilitates comparisons o f regulatory outcomes;
7. Creating a simple and transparent mechanism  to prioritise decision-making.
These potential ‘bottom -up’ aspects o f  REA CH  offered by the Systems Fram ework can 
be im portant for future relations between different actors at a national level. This could 
avoid potential strains caused by increasingly centralised European decision-making. For 
instance, relations could otherwise deteriorate between G erm an regulatory officials and 
the G erm an Consum er N G O  or between the Swedish regulators and the chemical 
industry. Incorporating ‘bottom -up’ procedures into REACH could compensate for the 
lack o f political attention to the practicalities o f  compliance m onitoring and enforcement. 
A further finding o f  the research is that harm onising the m ethods and formats could
222
support improving compliance with legislation across Europe used for demonstrating 
and reporting compliance rather than the actual environmental or product standards.
7.2.4 Risk Analysis
The PhD  thesis findings hold im portant implications for EU  regulators and stakeholder 
organisations. In terms o f evaluating then  roles and responsibilities in risk management, 
four major questions have emerged:
1. D o  existing management practices prom ote a culture o f responsible chemical use?
2 . Are decision-making structures transparent?
3. Are decision-makers accountable?
4. Should a regulator or stakeholder organisation raise public concerns over a 
potential chemical risk if  it cannot provide a potential risk m anagem ent solution?
All evidence gathered during the research project indicates that Sweden has created a 
chemical safety culture in companies and the general public. While some regulators 
perceive Sweden’s regulatory approach as extreme, it m ust be understood that policy 
objectives serve to guide decision-making and corporate activities. It does n o t necessarily 
m ean that Swedish politicians, regulators or the general population believe that a target is 
absolutely achievable’^^ , nor does it m ean that the regulatory approach is efficient or 
effective in the long-term^
Achieving a culture o f responsibility in both  G erm an and French industry appears 
ham pered by a lack o f  incentives to  reduce risks beyond regulatory compliance standards, 
such as through the use o f  m arket instruments or workplace insurance schemes. 
Technical regulation does however help to ensure that minimal levels o f  safety are met. 
In this respect, the lack o f technical regulation means that the U K  m ust contend with 
exactly how to ensure that basic safety standards are being achieved while exarnining 
w hether its mixed and flexible objective targets can prom ote best practice within 
industry^
For instance, Sweden recently adopted an approach to achieve ‘zero’ traffic accident fatalities or 
serious injuries by 2020 even though poUticians and regulators recognise that some road accidents 
cannot be avoided (SEI, 2005).
A ‘zero-risk’ approach such as phasing out the use of a substance can backfire if the regulatory 
institutions or the individuals working within the institution cannot differentiate between prescriptive 
and objective elements of policy. In particular, a ‘zero-risk’ approach can cause inefficient and 
ineffective prioritisation of regulatory and corporate resources (Section 4.4.1).
Incidentally, a similar concern was recently voiced by a presenter at a conference o f the UK 
Treasury in the broader context of corporate risk management (RN, 2005).
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Decision-making lacks transparency in both  Sweden and the UK. In Sweden, this results 
from  allowing political objectives to set technical regulatory demands. In  the UK, 
transparency takes the form  o f political influences entering scientific decision-making. A 
simple divide between pohtical and scientific regulatory activities therefore makes 
decision-making comparatively transparent in France and Germany. It follows that 
personal accountability within a ministry should also be easier to establish in France and 
Germany. O n  the other hand, exactly how final political positions are reached remains 
rather unclear and undefined in all four countries. O ne m ight also expect that attem pting 
to assign political accountability for a decision would prove challenging in any country 
that does not evaluate previous decisions.
Finally, should a regulator or stakeholder organisation raise public concerns over a 
potential chemical risk if  it cannot provide a potential risk m anagement solution? This 
third question raises m oral issues that were outside the scope o f  the research. However, 
the research has provided a num ber o f examples w hen regulators or stakeholders may 
have acted irresponsibly. It is hoped that by highlighting such instances the research will 
contribute to a wider debate on chemical risk management.
7.3 Global D im ensions o f REACH and the Research
REACH seeks to address universal challenges on the lack o f  risk data and the poor 
quality o f  many Safety D ata Sheets. W ith its dom inant role in the global chemicals 
m arket, the EU  could be ideally situated for propagating change through international 
supply chains. Even the prospect o f  REACH has akeady catalysed change within the 
chemical industry.
For example, the Franco-American company Rhodia notes that REACH has reinforced 
its efforts in developing Product Stewardship program mes and the reviewing Safety D ata 
Sheets (Rhodia, 2005:11). Similarly, the Swedish Chemical and Plastic Industry 
Federation has responded to  REA CH  by launching a m ajor initiative to im prove Safety 
D ata Sheet inform ation supplied by its companies (P&K, 2004). From  the other end o f 
the risk communication chain, the Dutch-American company Rohm  and Haas has 
responded with a scheme for collecting data on the chemical contents o f  its upstream  
raw materials (R&H, 2005).
REACH has also prom pted countries outside the EU  to review thek  own systems o f  
regulation (e.g. ChemSec, 2005b). Recent proposals in the USA have even been described
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as ‘REACH-like’ by the press (Eisberg, 2005b; McCoy, 2005) and some aspects o f  the 
U N E P  Strategic Approach to International Chemicals M anagement (SAICM) resemble 
REA CH  (Hogue, 2005). While such developments may be worthwhile, an inefficiently 
im plem ented REA CH  could deter other countries from  reforming their chemical 
regulation or prom oting similar schemes at the international level. The success or failure 
o f REA CH  certainly holds im portant implications for future regulation across the globe.
Fundamentally, REACH is spurring the international acceptance o f new risk assessment 
procedures, such as the use o f  in silico methodologies. From  a risk m anagem ent 
perspective, regulatory agreement at the EU  level can also provide a strong political force 
for action at an international level. As the only internationally endorsed Risk Reduction 
Strategy guidance is based on the current EU  docum ent (UNITAR, 1999), REA CH  
Technical Guidance D ocum ents may prove instrum ental for the future developm ent o f 
international guidance. Perhaps m ore importantly, substances subject to  Authorisation 
due to their PBT characteristics will also be proposed for inclusion on the International 
Persistent Organic Pollutant (POP) register or other international conventions (de Bruijn, 
2003). The extent to which the adrninistrative resources necessary for R EA CH  will 
comprom ise the ability for M em ber States to engage and support wider risk m anagem ent 
activities, such as in developing countries, has n o t been considered as it lies outside the 
scope o f this dissertation. Nevertheless, it reinforces the im portance o f  creating an 
efficient m anagement system under REACH.
7.4 M ilestones
REACH win enter into force on 1 June 2007. As o f  D ecem ber 2006, only three draft 
Technical Guidance D ocum ents for implementing REACH have been published: 
Substance Identification, Fulfilling Requirements for Articles, and Preparing an A nnex 
XV Dossier (ECB, 2006a,d). There does no t appear to have been any public discussion 
on the precise structure o f  the Agency, the inter-relation o f  REA CH  with other 
legislative frameworks or any evaluation o f  M ember State technical capabilities and 
resource availability to  enforce the regulation.
While some aspects o f  the Registration procedure have been ‘tested’ through two 
collaborative initiatives between the European Commission, several M em ber States and 
industry (Sections 3.8 & 5.1), the outcomes highlighted the need for a num ber o f 
regulatory clarifications and technical tools. The potential contribution o f  these two
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projects are however rather limited because many o f these issues were already anticipated 
as needing clarification in Technical Guidance Docum ents. As the procedures for 
Restrictions and Authorisation have no t been tested at the EU  level, this thesis concludes 
that many elements o f the im plem entation o f  REACH will depend on the functioning o f 
the Agency and the individual M ember State Com petent Authorities. .
White Paper
White Paper
Registration Testing
REACH Regulation
Commission Proposal
Commission Proposal (2003)
REACH Regulation (2006)
Commission ConsultationRegistration Testing (2005)
Commission Draft Proposal
Conceptualisation o f REACH Conceptualisation of REACH
Prehminary Technical Guidance
Preliminary Technical Guidance
Commission Draft Proposal (2002)
Commission Consultation (2002)
Final Technical Guidance DocumentsFinal Technical Guidance Documents (20007)
Figure 7.1 REACH: (a) As it is; (b) How it could have been
Drawing out a timeline o f how  REA CH  has developed helps to  reflect on w hat could 
have been done differently. Com pared to the sequential key stages o f  the R EA CH  policy 
and legislative process summarised in Figure 7.1(a), the results o f the thesis would 
suggest that establishing preliminary Technical Guidance D ocum ents on how  the 
REACH process could operate in practice prior to the W hite Paper would have 
facilitated the testing o f the Registration process and the drafting o f  the legislation 
(Figure 7.1(b)). The preliminary Technical Guidance D ocum ents could have been based 
on previous experiences o f  EU  chemical risk m anagement and then finalised in 
accordance with the Commission proposal and the final legislation.
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The contrast between Figure 7.1(a) and (b) supports the view expressed by many 
interviewees that REACH is another example o f EU ‘top-dow n’ legislation. O ne cannot 
therefore help but ask whether EU  mimsters and parliamentarians actually know what 
they are voting on. There m ust be a suspicion that the scientific and technical aspects o f 
the regulation, and hence its practical viability, do not m atter to EU  politicians.
7.5 Research Contribution
This research lays a foundation for future work on national approaches to chemical risk 
management. Three contrasting national approaches emerge from  the analysis o f the four 
countries: hazard as the main criterion for risk m anagement in Sweden, technical 
considerations in France and Germany, and risk-benefit in the UK. A set o f sub-criteria 
was identified as necessarty to further define and differentiate possible perm utations o f 
each regulatory approach:
^  the use o f  objective versus prescriptive regulation;
^  the use o f regulatory tools and policy instruments;
^  the degree o f centralised administration; and
^  the extent o f separation between political and scientific decision-making.
As many countries are currently reviewing their administrative structures in anticipation 
o f REACH, the experiences o f  regulation in France, Germany, Sweden and the U K  may 
serve as a series o f ‘lessons learnt’ for other countries.
W ith respect to EU  decision-making, the project has responded to  the limited ability for 
regulators to address fundamental structural issues in the current risk m anagem ent 
process. The proposed Systems Framework for decision-making demonstrates why 
Restrictions and Authorisations under REACH should be selected according to several 
risk criteria, no t simply according to  hazard and volume. M oreover, regardless how  the 
risk is evaluated. Authorisations should no t be seen as the m ost appropriate measure to 
control high-level risks. Reaching agreement between M ember States wiU often depend 
on the use o f  other regulatory options that may result in m ore effective and efficient 
decision-making. It is therefore im portant that this aspect o f REACH be com m unicated 
to bo th  regulators and stakeholder organisations.
The research appears to be the first to propose:
(1) a set o f decision-making rules that avoid substance-by-substance regulation;
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(2) a set o f  regulatory recommendations to define liability for chemical use and to act 
as a template for future legislation;
(3) a decision-making matrix to compare previous decisions and consider future 
regulatory options;
(4) a prioritisation scheme for EU  chemical regulation that includes social 
dimensions o f risk; and
(5) a mechanism to control point-source emissions with high potential for cross- 
border pollution.
The Systems Framework may therefore provide a basis for the further developm ent o f 
such tools. Fundamentally, while the RIPs are providing guidance, they do not appear to 
be proposing specific m ethods or tools to  facilitate regulatory decision-making.
Altogether, it is hoped that the research findings will serve to prom ote a mutual 
understanding o f the different national approaches and provide insight to countries that 
have even less practical experience with the EU  Risk Reduction Strategy process. By 
focusing on regulatory decision-making processes that are independent o f  the final 
REACH legislative text, the research has essentially ‘worked backwards’ to (i) identify a 
num ber o f issues that m ust be addressed in the guidance documents that have yet to  be 
completed; (ii) develop a num ber o f  strategies that regulatory adrninistrations and 
stakeholder organisations can adopt when preparing to im plem ent REACH; and (iii) 
develop an adrninistrative structure within the European Chemicals Agency to facilitate 
decision-making. In  order to  contribute to current REA C H  debates, the research 
findings were circulated to  several European Commission representatives and the 
participants o f the research study in the form  o f two CES W orking Papers (Erler et ai, 
2005b,c). A 15-page proposal for a Technical Guidance D ocum ent for Restrictions and 
Authorisations was also submitted to the M ember State interviewees involved in the 
relevant REACH -Im plem entation Projects (RIP), 4.3 and 4.4, as well as the project co­
ordinator^ It is therefore expected that the research findings have been or wül be used 
in discussion on the developm ent and implementation o f  REA CH  at bo th  national and 
EU  levels. Two responses to the research findings received so far support this assertion:
■ A European Commission official reported that the research provided a useful 
and relevant reference study;
■ A  U K  regulator stated that the proposed technical guidance would be considered 
in detail in developing the U K  official response to RIP 4.3 & 4.4.
BRE is a UK consultancy responsible for organising RIP 4.3 & 4.4.
228
Follow-Up on these activities wiU be possible during my future responsibilities as a U K  
Chemical Industries Association representative in future RIP-relevant meetings. T o  date, 
the knowledge-base generated during the PhD  project has contributed to the U K  Royal 
Commission on Environm ental Pollution chemicals study, the European Foundation for 
the Im provem ent o f  W orking and Living Condition w orkshop on the future o f the EU  
textile industry, the joint U K  Medical Research Council and Natural Environm ent 
Research Council chemical risk debate, a G reener M anagement International special issue 
on chemical risk management and the U K  Scientific Alliance policy position on REACH. 
It may be concluded that the research study has been well-timed so as to  maximise its 
potential contribution to REACH debates.
7.6 Future Research
Further avenues o f  research should focus on developing and communicating guidelines 
for improving chemical safety. A lthough a trem endous am ount o f inform ation on 
chemical risk management best practice exists in the EU , there is no  research that 
examines the effectiveness and efficiency o f  EU  networks for exchanging and 
disseminating this experience.
The developm ent o f the decision-making rules, as proposed under the Systems Framework, 
deserves further attention. Regulators should review and agree on safe and permissible uses. 
Stakeholder organisations, including the representatives o f  retailers, need to group 
together and decide on listed uses. Specific consideration should also be given as to  how  
the recommendations can be incorporated into existing best practice docum ents and 
environmental management systems. As a separate bu t related activity. M ember State 
regulators should devise strategies that can assist SMEs in meeting such regulatory 
obligations and adopt preventive approaches to risk management.
The use o f  benchmarking in chemical regulation has received little attention at the EU  
level, bu t offers a potentially very im portant avenue for facilitating agreement on risk 
reduction strategies among M ember States. A set o f  indicators that weigh levels o f 
protection and prevention according to the types o f  chemical use could provide a 
valuable tool during risk assessment and risk m anagem ent at both  national and EU levels. 
Such indicators could then be used for prioritising regulatory activities necessary to 
achieve targets or ensure compliance.
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Inevitably, there wiU be a need to perform  a regulatory im pact assessment on the 
resources needed to im plem ent REACH. N o t only does this have implications on 
ensuring a level playing field for business across the EU , it may also affect regulatory 
resources available for prom oting international action on chemical control.
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Appendix i . i  - Definitions
Terms in italics correspond to elements o f the Systems Framework presented in Chapter 5.
Adequate control
Article
Bioaccumulative
Chemical safety
Chemical Safety Report
Dangerous
Following the definition o f the European Commission, “exposure o f 
humans and the environment can be considered to be ‘adequately 
controlled’ if the Derived N o Effect Levels (DNELs) or the 
Predicted N o Effect Concentrations (PNECs) are not exceeded” 
(CEC, 2004a:25). As o f December 2006, whether or not the concept 
o f adequate control can apply to PBTs, VP VPs and non-threshold 
CMRS remains uncertain (e.g. HSC, 2006; Defra, 2005b:3).
An object which during production is given a special shape, surface or 
design which determines its function to a greater degree than does its 
chemical composition.
Bioaccumulation is the uptake and sequestration o f synthetic 
substances by biological organisms that results in increasing exposure 
levels. I t is a biological phenomenon that combines bioconcentration 
and biomagnification. Bioconcentration refers to the distribution of a 
substance in the fat tissues o f an organism, which increase in 
concentration when tissue absorption levels from an external 
environment exceed rates for metabolism and excretion. 
Biomagnification specifically refers to bioconcentration process that 
result from the trophic food chain. For organic molecules, 
bioaccumulation is often modelled using the octanol-water partition 
coefficients o f a substance; the results are then combined with 
monitoring data. Predicting the potential bioaccumulation o f 
inorganic molecules, such as metals, is more difficult and therefore 
generally requires comparativley more detailed toxicological 
experimentation and exposure monitoring studies (Phillips, 1998:392).
With regards to chemical risk management, ‘safety’ refers to the 
appHcation o f knowledge on protective and preventive measures to 
limit, reduce and avoid chemical risks.
Under REACH, a Chemical Safety Report that documents chemical 
risk assessments must be prepared for substances that a company 
manufactures or imports at or above 10 tonnes per annum. If  a 
substance is identified as ‘dangerous’ or ‘very persistent and very 
bioaccumulative’ (VPVB), a set o f exposure scenarios detailing the 
relevant risk management measures necessary to reduce exposures 
must be attached as an Annex to existing Safety Data Sheets.
Hazardous properties o f substances or preparations are classified 
under Dkective 67/548 as ‘dangerous’ if exposure can result in a risk 
to human health or the envkonment (EC, 1976). Classification o f
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Exposure
Hazard
Listed uses
Mobile
Monitoring Network
Persistent
Preparation
Permissible uses
Recommendations
preparations depends on the hazardous properties and concentrations 
of its constitutent ingredients according to Directive 99/45 (EC, 
1999).
Exposure describes the integral o f a concentration o f a synthetic 
substance in a biological or environmental system resulting from a 
particular use, or a combination o f uses, o f a chemical or group of 
chemicals over a specified period o f time. W hether measured or 
modelled, exposures are usually grouped according to sets o f physical 
and biological parameters corresponding to certain environmental 
emissions from industrial processes or releases o f  chemicals during 
the use o f manufactured products.
Hazard refers to the intrinsic properties o f a chemical that establish 
its potential to harm humans or the environment following exposure.
Under the Systems Framework, the chemical identity o f substances 
contained in a specified set o f consumer preparations (i.e. mixtures) 
and articles (i.e. finished manufactured products) would be made 
directly accessible to the general public via the European Chemicals 
Agency REACH-IT website.
Mobility describes the transportation o f chemicals through 
environmental media. Partition coefficients o f a substance between 
air, water, and organic phases provide indicators o f the distance a 
molecule will travel when released into the environment. Substances 
with ‘high mobility’ have a particularly high potential to contaminate 
groundwater and pollute oceans.
Under the Systems Framework, a Monitoring Network would comprise 
o f representatives from Member State regulatory authorities, EU 
agencies and the Directorates-General o f the European Commission. 
In addition to co-ordinating activities across different EC legislative 
framework, the network would: (1) review REACH decision-making 
rules', and, (2) prom ote the harmonisation o f administrative 
procedures for companies demonstrating compliance across REACH 
and other EU legislative frameworks.
A ‘persistent’ substance undergoes very slow rates o f degradation in 
environmental media and /o r metabolism in biological systems. The 
term therefore refers to the ability o f a substance to remain 
unchanged in the wider environment.
A mixture or solution composed o f two or more substances.
The Systems Framework proposed that these permissible uses would 
have low priority under REACH and could also be issued with time- 
limited exceptions from Restrictions & Authorisations.
Under the Systems Framework, regulatory recommendations for 
professional and consumer products should guide regulators and
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Reprotoxic
Safe uses
Safety Data Sheet
Stakeholder Inputs
Substance
Target-setting
Volatile
industry through REACH. Companies would be able to develop 
recommendation equivalents that could incorporate a wider set of 
communication and management tools than currently envisaged 
under REACH.
As well as potential effects on fertility and genetic alterations in 
chromosomes caused by exposure, reproductive toxicity can cause 
alterations to the developmental characteristics of progeny (Woolley, 
2003:100-105; Timbrell, 2002:64-66).
To rninirnise the number o f substances and uses subject to REACH, 
the Systems Framework proposes that companies should be able 
identify safe chemical uses prior to Registration.
Safety Data Sheets must be supplied to companies upon first business 
transaction for ‘dangerous’ substances and preparations. The Safety 
Data Sheet summarises hazard data and the appropriate safety 
measure for use and disposal o f the given chemical. Thereafter, 
suppliers and users share responsibility for updating a Safety Data 
Sheet. A Safety Data Sheet must usually be made available upon 
demand for professional users but not members o f the general public.
A formal structure for incorporating stakeholder inputs during 
REACH, as described by the Systems Framework.
A chemical element and its compounds in the natural state or 
obtained by any manufacturing process, including any additive 
necessary to preserve its stability and any impurity deriving from the 
process used, but excluding any solvent which may be separated 
without affecting the stability o f the substance or changing its 
composition.
Under the Systems Framework, a method o f target-setting would co­
ordinate action across various legislative frameworks outside the 
scope o f REACH. The process would apply when risk reduction has 
been identified as necessary across the EU but the socio-economic, 
environmental or political factors involved in decision-making are 
identified as varying significantly between Member States. Devising, 
monitoring and reporting targets would be co-ordinated by a 
Monitoring Network.
Volatility describes rate at which liquids and solids turn to vapour at 
standard temperature and pressure.
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Appendix 1.2 - Substances outside the scope o f the research project
Food additives and flavourings in foodstuffs Unlike the chemicals investigated by this 
research study, these additives and flavourings are intended to be ingested orally. Current EC 
legislation on these substances requires specific risk assessment and risk management procedures 
for these substances.
M edicinal (and veterinary products) Medicines are administered directly to a patient (e.g. oral 
doses, topical applications, or parenteral injections). There are also many issues relating to the 
risk management o f medicinal products that do not apply to chemicals, such as antibiotic 
resistance and release into the environment of metabolites that are excreted through urine. 
Although drug precursors to medicines fall within the scope o f REACH, these are generally fine 
intermediates consumed in closed systems with low exposures to human health or the 
environment. Medicinal products often have strong and obvious beneficial socio-economic uses 
by, for example, directly assisting the combat o f disease, this strongly affects risk management 
options for drug precursors.
Biocides These toxic substances can serve some necessary hygienic purposes, such as to 
maintain sterile conditions in hospitals. Although some o f tire chemicals used in formulations 
used in biocides fall under REACH, the active ingredients present within biocides do no t (e.g. 
bacteriocides), but are regulated instead under Directive 98 /8 /E C . In addition, the use o f active 
ingredients may result in the development and spread o f drug resistance in microorganisms; this 
is a specific Iriochemical risk management consideration that is not pertinent to tliis research 
project.
Plant protection products and fertilizers These products are applied in large quantities during 
agricultural activities. Humans may also ingest residues on food. Risk assessment o f these 
products therefore requires specific toxicological studies and environmental studies that involve 
complex modelling (far more detailed than any risk assessment envisaged under REACH) and 
heavy reliance on monitoring data. Separate Authorisation schemes for the active substances 
contained in plant protection products and fertilizers exist in several EC Directives.
I'he use o f botli plant protection products and fertilizers generally falls within the scope of 
agricultural policy (which is distinct from chemicals policy) as they involve questions pertaining 
to intensified food production and agricultural subsidies. Furthermore, the controls for the 
proper use o f these substances involve specific training programmes and technology in the 
agriculture sector along with extensive monitoring programmes.
Detergents Thousands o f tonnes o f  detergents are used every year in the EU alone. Modern day 
detergents are generally not considered to be toxic to the environment following sewage water 
treatment; rather, the phosphate content and biological oxygen demand are the focus o f risk 
management controls as these cause eutrophication in rivers and lakes (Hennes-Morgan & de 
Oude, 1998:594). Detergents are regulated by a number of EC directives that will be consohdatcd 
after the adoption o f a recently proposed EC regulation.
Fuels (primarily used in combustion engines) Today’s societal energy and transport needs both 
heavily depend on the use o f fuels. Regulating fuels therefore poses significantly wider socio­
economic impacts than most o f the chemicals considered in this research project. In addition,
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risk management control options relating to fuel storage, distribution and filling in petrol stations 
differ from the chemicals considered in this project.
R adioactive substances  The very particular nature o f the risks involved with their use, which 
may span thousands o f years, means that risk management o f these substances presents a unique 
field on its own.
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Appendix 2.1 - Risk Phrases
Risk Phrases following Directive 67/548 and Directive 99/45 (EEC, 1967; EC, 1999) 
lia/ics indicate flammable and explosive properties.
R1 Explosive when d?y
R2VJsk of explosion by shock, friction, fire or other sources of ignition
R3 Extreme risk of explosion by shock, friction, fire or other sources of ignition
R4 Forms very sensitive explosive metallic compounds
RSFLeating may cause an explosion
R 6 Explosive with and without contact with air
R 7  May cause fire
R8 Contact with combustible material may cause fire
R9 Explosive when mixed with combustible material
RIO Flammable
R l l  biighly flammable
R12 Extremely flammable
R13 Extremely flammable liquefied gas
R14 Reacts violently with water
R15 Contact with water liberates extremely flammable gases
R16 Explosive when mixed with oxidising substances
R17 Spontaneously flammable in dir
R18 In use, may form flammable! explosive vapour-air mixture
R19 May produce explosive peroxides
R20 Harmful by inhalation
R21 Harmful in contact with skin
R22 Harmful if swallowed
R23 Toxic by inhalation
R24 Toxic in contact with skin
R25 Toxic if swallowed
R26 Very toxic by inhalation
R27 Very toxic in contact with skin
R28 Very toxic if swallowed
R29 Contact with water liberates toxic gas
R30 Can become very flammable in use
R31 Contact with acids liberates toxic gas
R32 Contact with acids liberates very toxic gas
R33 Danger of cumulative effects
R34 Causes bums
R35 Causes severe bums
R36 Irritating to eyes
R37 Irritating to respiratory system
R38 Irritating to skin
R39 Danger of very serious irreversible effects
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R40 Limited evidence of carcinogenic effect 
R41 Risk of serious damage to eyes 
R42 May cause sensitisation by inhalation 
R43 May cause sensitisation by skin contact 
R44 RJsk of explosion if heated under confinement 
R45 May cause cancer 
R46 May cause heritable genetic damage 
R47 May cause birth defects
R48 Danger of serious damage to health by prolonged exposure
R49 May cause cancer by inhalation
R50 Very toxic to aquatic organisms
R51 Toxic to aquatic organisms
R52 Harmful to aquatic organisms
R53 May cause long-term adverse effects in the aquatic environment
R54 Toxic to flora
R55 Toxic to fauna
R56 Toxic to soil organisms
R57 Toxic to bees
R58 May cause long-term adverse effects in the environment
R59 Dangerous for the ozone layer
R60 May impair fertility
R61 May cause harm to the unborn child
R62 Possible risk of impaired fertility
R63 Possible risk of harm to the unborn child
R64 May cause harm to breastfed babies
R65 Harmful; May cause lung damage if swallowed
R66  Repeated exposure may cause skin dryness or cracking
R67 Vapours may cause drowsiness and dizziness
R68  Possible risk of irreversible effects
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Appendix 2.2 - Life Cycle A ssessm ent
A product life cycle ranges from  resource extraction through manufacture to  use and 
final waste disposal or processing. U nder the current EU  chemical risk assessment 
procedure, life cycle thinking considers the risks at each stage o f a substance’s hfe cycle, 
with the possible summ ation o f multiple sources o f exposures to a single substance 
(CEC, 1996a). However, life cycle assessments (LCA) that quantitatively evaluate the 
overall environmental and health impacts o f  processes, services or products can 
com plem ent risk assessment as a useful décision-support tool for chemical risk 
m anagement (see Christensen & Olsen, 2004; Lohse et al, 2003; W egener Sleeswijk et al,
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Life cycle assessment covers no t only the chemical’s hazardous properties, bu t also the 
nature o f the production processes involved. For example, to produce 2 g o f chemicals 
for an electronic chip requires 72 g o f  chemicals (Williams, 2002). Such considerations 
have considerable consequences for chemical risk m anagem ent approaches, such as w hen 
setting environmental taxes and overall pollution prevention.
The basis for LCA is the 'functional unit’ which essentially defines a quantifiable function 
o f a process, product or service (e.g. T square m etre o f  painted surface area during 10 
years’ in an LCA o f paint). Life cycle assessment considers m any burdens to  health and 
the environm ent, expressing these on the basis o f  their contribution per functional unit. 
In  LCA, chemical emissions and the potential for damage to hum an health or the 
environm ent are generally summed according to broad spatial and tem poral 
characteristics (Figure 1 - next page). In  this way, exposures are no t evaluated in any 
detail and risks are no t fuUy characterised. N um erous methodologies are being developed 
so that LCA results will represent acmal risk levels rather than overall burdens (Wegener 
Sleeswijk, in press', de Kroning et al, 2002).
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Figure 2.2.1 An example of a Hfe cycle assessment of a product where emissions of 
different substances at different locations that arise during its production, 
manufacmre, use and disposal are indicated according to location (taken 
from Guinée et al, 1996).
PerforiTiing LCAs on substances for regulatory decision-making will usually not be 
necessary. If  direct risks to the environm ent or hum an health are im m inent and high for 
a specific substance, then regulatory control measures will be necessary regardless o f 
overall impacts. For instance, indirect contributions to eutrophication, acidification, 
ozone formation and climate change may often be small com pared to direct impacts on 
health or the environm ent for a single highly toxic substance (see Christensen & Olson, 
2004; Christensen & Olsen, 2002; Guinée et al, 1996). M oreover, collection o f LCA data 
can be complex and time-consunhng (Christensen & Olsen, 2004), as well as requiring 
careful communication to avoid misinterpretations o f results (Finnveden, 2000; 
Heiskanen, 2000). One conclusion is that LCA and its apphcation should not be 
perform ed on individual substances for regulatory risk m anagem ent decision-making o f 
high-level risks, but rather at the functional level o f a process or final product 
(Christensen & Olsen, 2004). A nother conclusion is that the use o f  LCA should be used 
limited to risk management at the local rather than EU level (de Bruijn, 2005).
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Because products assessed in LCA are often characterised quantitatively in terms o f 
function, comparisons can be m ade o f  product lifetime or durability and efficiency. For 
example, one paint may have greater covering power than the other or one paint may be 
m ore durable. In  some cases, product perform ance can be an im portant variable for 
deterrnining actual chemical exposure during the various stages o f  the product’s hfe cycle, 
thereby having imphcations to  risks. Comparative risk assessments between two or m ore 
products or processes may therefore also be perform ed on a functional unit basis.
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Appendix 2.3 - The Precautionary Principle
Three aspects o f  Precaution (following Maguire & EUis, 2003; Weiner, 2002)
1. Uncertainty does not justify inaction (prevention)
This aspect of the precautionary principle simply states that scientific uncertaint\" is not a reason 
to delay taking action. An uncertain or inconclusive result in a chemical risk assessment does not 
present a justification for inaction. The uncertainty of a given risk can be analysed through 
various methods, and if evidence then indicates that the risk is high enough, action can be taken. 
Alternatively, further risk assessment data can be collected in order to reduce uncertaint}% 
Methods for screening to identify potential chemicals of concern are therefore seen as an 
application of the precautionary principle (Maguire & Ellis, 2003). \)Cdiile further risk assessment 
is being performed, risk reduction strategies can be developed and formulated so that regulatory 
measure can be rapidly implemented.
2. Uncertain risk justifies action (protection)
The literature identifies four cases when the potential risk from a chemical may be used to justify 
immediate action:
(i) prior to completion of a full risk assessment;
(ii) where there are high levels of uncertainty in a risk assessment;
(hi) where it is not possible to establish a causal link between exposure and effect;
(iv) where there is a risk of severe or irreversible damage to health or the environment.
In short each relates to measures necessary to achieve adequate protection. The suitability of each 
of the above applications of the second version of the precautionary principle is subject to 
intense debates.
3. Shifting the burden of proof (responsibility)
The third and final aspect of the precautionary principle refers to the burden of proof for 
improving damage to health and the environment. It is t}y>ically regulators who are responsible 
for conducting risk assessments and ensuring a high level of health and environmental 
protection. The new EU chemicals policy seeks to reverse the ‘burden of proof, requiring 
companies to perform risk assessments and thereby demonstrate safe use for all chemicals 
(Section 2.4.1).
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Appendix 2.4 - National Factors
Definition of N ational Factors
following Lahusen & Miinch, 2000:6-11 and Lahusen 2000:25-27 — see Figure 2.8 
Policy
National policy establishes regulator}" goals and directs courses of action; it involves:
■ conflict settlement:: redefining roles and responsibilities of actors
■ innovation: inclusion of new social movements; establishment of new relations between actors 
(Richardson et al, 1992)
■ inclusion: channels of resources and communication between actors
■ consensus formation: redefinition of networks and professional competences
Rules
Both formal (e.g. legal) and informal institutional decision-making rules guide the administration 
of decision-making and implementation within a country (Smith, 1993: 60-61). This includes the 
networks between actors that determines who is competent and accepted in decision-making 
(Richardson el al, 1992) and institutional (administrative) structures that determine how the rules 
arc followed and enable participation of actors.
Practice
Practice may be defined as the practical implementation of national policy and application of 
decision-making rules. Practice must account for the experience, perspectives and resources of 
actors, especially in terms of cultures and professions. Culture involves the ideas of what 
constitutes effective, efficient and equitable decision-making and roles and responsibilities of the 
various actors. Professions describe the actors in terms of their roles, resources and 
responsibilities in identifying and controlling chemical risks.
R isk Reduction Strategies
The development, selection and implementation of risk management measures depend on 
aspects of policy, rules and practice. For instance, the risk reduction process requires evaluating 
whether existing control measures are sufficient to adequately prevent or control risks (CEC, 
1998:6). Risk management strategies will vary in terms of their efficac}- and efficienc}^ in 
controlling a risk, which may depend on the roles and resources of the implementing actors. Risk 
management measures will also differ in terms of their effectiveness in achieving overall policy 
goals. Finally, stakeholders wiU have different interpretations of the equity of any risk 
management measure.
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Appendix 3.1 - List o f  Interviews
France
Fédération Nationale CFE-CGC du Personnel d’ Encadrement des Industries Chimiques
(CFE-CGC Chemie) - National Federation o f Personnel in the Chemical and Allied Industries 
Institut National de Recherche et de Sécurité (INKS) - National Institute o f Research and 
Security
Ministère de l'Ecologie et du Développement Durable (MEDD) - Ministry o f Ecology and 
Sustainable Development
Union des Industries Chimiques (UIC) - Chemical Industry Association 
G erm any
Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin (BAuA) - Federal Institute for 
Occupational Safety and Health
Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit (BMU) - Federal 
Ministry for the Environment, Nature Conservation and Nuclear Safety
Bundesministerium fiir Wirtschaft und Arbeit (BMWA) — Federal Ministry o f Economics and
Labour
IG Metall
Umweltbundesamt (UBA) - Federal Environment Agency
Verband der Chemischen Industrie (VCI) - Association o f Chemical Industries
Verbraucherzentrale Budesverband (VB) - Federation o f Consumer Organisations
Sweden
Arbetsmiljoverket (AV) - W ork Environment Authority 
Kemikalieinspektionen (KemI) - Chemicals Inspectorate 
Landsorganisationen i Sverige (LO) - Swedish Trade Union Confederation 
Naturvardsverket - Environmental Protection Agency 
Plast- & Kemiforetagen - Plastics and Chemicals Federation 
Sveriges Konsumentrâd - Swedish Consumers’ Association
United Kingdom  
Amicus
British Occupational Hygiene Society (BOHS)
Department for Environment, Food and Rural Affairs (Defra)
Environment Agency for England & Wales (EA)
Health and Safety Executive (HSE)
Health and Safety Laboratory (HSL)
LGC
WWF-UK
EU
Bureau Européen des Unions de Consommateurs (BEUC) European Consumers’
Organisation
WWF International
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Appendix 3.2 - Interview Questions
A sample set o f interview questions and probes are listed below, formulated for an interview with 
Germany’s Federal Institute for Occupational Health and Safety (BAuA).
Policy and Administrations
1. So to start off, how would you describe current German chemicals policy?
- In other words, what is its general approach to regulating chemicals?
- Are there any over-riding principles?
2. Could you please describe how the current policy has come about? /  Why doesn’t Germany 
have any set policy?
- Has it recently developed or changed?
- D o you think it has improvements for aU stakeholders involved (ie who gains, who loses)?
- How has Germany’s chemicals policy changed over recent years?
- Why exactly do you think that Germany has adopted this current policy?
3. How would you describe Germany’s regulatory infrastructure?
- In other words, what are the roles and responsibilities o f the Ministries, the federal 
institutions, the Lander?
- Are there any other relevant authorities responsible for regulating chemicals?
- What about the Institute for Risk research?
- W hat’s your overall view of how the system works?
4. How does BAuA decide on how to allocate its resources?
- Does this resource allocation & prioritisation often change?
- What are the determining factors?
- D o you think that the prioritisation mechanism is effective and efficient?
Risk Reduction Strategy
5. After the results o f a risk assessment, how well does the current process for developing & 
selecting a risk reduction strategy work within Germany?
- Does the process works well?
- And what would you say are generally the most influential factors?
6. How are stakeholders consulted?
- Is there a stakeholder forum?
7. Could you please tell me a little more about the role and responsibility o f different stakeholder 
groups?
- What sort o f information do they input into any decision-making process?
- How is dialogue, communication and negotiation between various stakeholder groups 
achieved? (in other words, how are their concerns accounted for)
- H ow are differences in opinion generally resolved? Are there any unresolved issues?
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- Are there conflicts or problems with this process?
Monitoring and Enforcement
8. What are the current limitations and difficulties with monitoring and enforcing chemical risks 
in Germany?
- Are there difficulties with regulating chemical use in SMEs? What about controlling 
professional or consumer use? What consideration is given in Germany to environmentally 
proactive consumer behaviour?
- How well do the authorities view CAD, IPPC, WED, etc.
9. How is responsibility in managing risks divided — between say regulators, companies, the 
Lander, N G O s and other groups/the general public?
10. What experience is there with company non-compliance?
11. What is the general view and experience in Germany o f voluntary initiatives?
12. What about taxes, are these ever considered to control chemicals? — Why or why not?
EU Decision-Making
13. When it comes to decision-making regarding developing and selecting a risk reduction 
measure at the EU level... how is consensus reached between the Member States? W hat do you 
see as the main obstacles and opportunities?
- H ow do you think that these obstacles can be overcome/opportunities be promoted?
- What strategies does Germany adopt for the EU decision-making process (e.g. co­
operation)?
- How does Germany support its positions?
- Does Germany see itself as having any sort o f  particular 'role?
14. Very briefly, do you think REACH is a good idea in terms o f actual risk management? Why 
(not)? What about changes to the current structure? Will they be major?
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Appendix 4.1 - National Policy o f Sweden, UK and Germany
This A ppendix  provides an overview o f  the national chemicals pohcy o f  Sweden, the U K  
and G erm any. N e ith er F rance n o r G erm any has a national chemicals policy, b u t a pohcy 
docum en t is available from  the G erm an  E nv iro n m en t A gency (UBA).
Sweden
In 1999 the Swedish Parhament (Riksdag -  not Riskdag!) adopted a biU estabhshing 15 
Environmental Quahtj^ Objectives (ME, 1998). The bill follows SEP A proposals and only one 
objective specificaUy relates to chemicals, that o f a Non-Toxic Environment. The primar}’ 
objective o f a Non-Toxic Environment states that ‘Tire environment must be free from man- 
made substances and metals that represent a threat to human health or biological diversity’ 
(KemI, 2003b: 13). With regards to chemical risk management the following should be achieved 
within one generation (KemI, 2003b: 13):
■ The concentrations o f substances that namrally occur in the environment are close to the 
background concentrations.
■ The levels of foreign substances [i.e. man-made] in the environment are close to zero.
■ Overall exposure in the work environment, the external environment and the indoor 
environment to particularly dangerous substances is close to zero and, as regards other 
chemical substances, to levels that are not harmful to human health.
I ’o develop a strategy for achieving a Non-Toxic Environment, die Swedish government 
established a Committee on New Guidehnes on Chemicals Pohcy. The Committee primarily 
consists o f academic scientists and KemI personnel. However, prior to pubhshing its official 
Chemicals Pohcy, the Swedish government required an analysis o f the further need for control 
instruments, such as hcensing reviews and prohibitions (ME, 1998:25). The government also 
specified that the pohcy should be refined according to an assessment o f socio-economic impacts 
o f the proposals while accounting for industn'^’s own experiences (IvIE, 1998:25). Details on how 
this process occurred are not readily available and warrant further investigation. Examining the 
process o f its pohcy formulation could yield a deeper insight into the Swedish pohtical process.
1 he official Chemicals Pohcy adopted by Parhament is not available in Enghsh. The analysis o f 
Swedish chemicals pohcy has therefore been performed on the most recent document relating to 
the Swedish chemicals pohcy, Summary of Documentation for Jn-Depth Evaluation of the Environmental 
Quality Objective of a Non-Toxic Environment (KemI, 2003b) and the Swedish Environmental Quahty" 
Objectives (ME, 1998).
In 2001, tlie Swedish Parhament clarified interim targets for achieving a Non-Toxic Environment 
(KemI, 2003b). First and foremost, newly manufactured articles should be (KemI, 2003b: 13):
‘— to the [fuUest?] extent possible free from:
■ carcinogenic, mutagenic and reproductive-disturbing (CMR) substances by 2007, if the
products are intended to be used in such a way that they are released to the eco-cycle
■ new, organic substances that are persistent and bioaccumulating (PB) as soon as possible, but
not later than 2005
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■ additional organic substances that are very persistent and very bioaccumulative (VPVB), by 
2010
■ other organic substances that are persistent and bioaccumulative, by 2015
■ mercur)" by 2003; cadmium and lead by 20102
The above target then specifies that the products ‘containing substances’ with die properties 
listed above must be handled in such a way that these chemicals are not released to the 
environment (KemI, 2003b: 14). The report continues to state explicitly that chemicals listed 
should not be used in production processes ‘unless the company can prove that human health 
and the environment wiU not be harmed’ (KemI, 2003b: 14). In other words, the overall target 
advocates a mix between hazard and risk-based approaches. In cases o f handling, no exposure 
should occur at all. An example would be in the disposal or disassembly o f an electronic piece of 
equipment where actual substances are contained within the articles. In cases o f actual 
production, manufacture and use, Sweden advocates a risk approach through exposure 
assessment.
Regulatory instruments available to achieve the target depend on whether the definition o f ‘newly 
manufactured’ articles only applies to products manufactured in Sweden. If  so, the num ber of 
products covered is greatly reduced. In addition, voluntary agreements between regulators and 
Swedish industr}^ would be far easier. Alternatively, setting eco-label criteria or applying other 
instruments such as Extended Producer Responsibility could be prioritised according to those 
products. I'uture interviews must ascertain the precise definition and scope of this interim target, 
as well as its exact relation to any long-term target.
Another interim target concerns guideline values for 100 selected chemicals indicating the 
concentrations in tlie environment below which no harm is ‘expected’ to occur (KemI, 2003b:9). 
The long-term aim for the guideline values is to establish Environmental Quality Standards 
(KemI, 2003b:9). To date, 68 guideline values have been presented, but it is unclear whether this 
was by SEP A or KemI (KemI, 2003b:9). The next step o f the research project should include a 
brief overview o f the intrinsic hazardous properties o f these chemicals. Identify^ing any chemicals 
meeting the criteria o f CIVIR or VPVB would indicate a contradiction between the two targets.
A third interim target calls for the phase-out o f chemicals that interfere with recycling articles. 
Attaining the target requires a system for identifying these chemicals. Under existing EU 
legislation, this falls within the scope o f Extended Producer Responsibility.
The final interim target relevant to the an a ly sis^seek s for articles to carry health and 
environmental information on included dangerous substances. Such a label is distinguishable 
from the eco-label and other existing Environmental Product Declarations as it presents a 
regulatory rather than voluntary requirement. N o formal proposal for ‘hazard labels’ currently 
exists at the EU level, which would fall under the scope o f Integrated Product Policy. Although 
the current REACH proposals call for industry declarations on the content o f hazardous 
materials included in articles imported at volumes above 1 tonne per annum to be in conformity^ 
with REACH Registration requirements, ‘hazard labels’ on articles represent a significant burden
182 Following the focus of the thesis, examines issues specific to risk management and not risk 
assessment or remediation. Topics relating to risk assessment and environmental remediation of 
industrial sites have therefore been excluded.
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to companies and regulators. Basically, companies would need to redesign many existing product 
labels. Distributors and retailers would be responsible for conducting conformity checks. Finally, 
regulators would be responsible for enforcing the hundred thousands o f products on the EU 
market. Demonstrating the proportionality o f these costs with the improved health and 
environmental benefits appears an impossible task. A further limitation to the ‘hazard labels’ 
arises from the fact that the labels must communicate the associated risks o f the hazards to the 
general public. Otherwise, there is the potential that tlie public misinterprets the hazards as actual 
risks.
The Swedish Environmental Qualit}^ Objectives contains a section on restrictions and phase-out, 
referring to current EU proposals on marketing and use restrictions (ME, 1998:27). The report 
recognises a difficulty with realising the Swedish objective o f phasing-out lead, stating that there 
are no environmentally superior alternatives to lead in batteries (ME, 1998:28). Secondly, the 
review suggests that tlie phase-out o f some chemicals, phthalates and otlier ‘harmful or 
potentially harmful’ plasticisers, should be on a voluntar}^ basis from industry (ME, 1998:28).
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UK
The U K  Chemicals Strategy focuses on production, marketing and use; it does not include 
aspects relating to occupational health or pollution controD*^ (DETR, 1999). Basically, the 
strategy proposes a seven-step process for the risk assessment and management o f existing 
chemicals;
1. A Chemical Stakeholder Forum selects ‘chemicals of concern’ that require a ‘fast-track 
approach’ to risk assessment and /o r management.
2. Industry summarises information on the priority" chemicals.
3. After consultation with the Stakeholder Forum, industry- prepares a draft risk reduction 
strategy for each chemical.
4. The forum discusses the draft risk reduction strategy of each chemical
5. Industry refines its risk reduction strategy and proposes a final version to the Stakeholder 
Forum.
6. The Stakeholder Forum reports its views on the final industry strategy to Ministers within six 
months o f receiving the summary o f information from industry.
7. Government decides on the necessity for risk management measures or voluntaiy^ action by 
industry.
From an analysis o f the strategy, circumstances that mandate action from either industry or 
Government need refining. The strategy specifies that the submission o f a draft risk reduction 
strategy from industiy immediately follows submission and discussion o f the available data on the 
chemical at the stakeholder forum (p.36). The timing from the initial summary o f available 
information (step 2) presented by industry to the final stakeholder report (step 6) is six months 
(p.39). Within this six-month period, industry must present a draft risk reduction strategy for the 
chemical (step 3) which it must then refine following consultation with the Stakeholder Forum 
(step 5). The final stakeholder report then consists o f its views on the final risk reduction strategy 
(step 6). In an apparent contradiction, the strategy then states that for ‘chemicals selected through 
the fast track approach, industry guided by the Stakeholder Forum will produce risk management 
strategies by 2 0 0 5 ’ (p.I4).
As the Stakeholder Forum only meets twice a year, either (a) the Stakeholder Forum does not 
meet often enough to meet its obligations, or (b) a section o f the strategy incorrectly refers to 
‘summary- o f available information’ (step 2) instead o f ‘final risk reduction strategy’ (step 5). 
Assuming the latter conclusion would void the apparent contradiction within the strategy that 
industry risk reduction strategies for all the relevant chemicals selected m ust be proposed by 
2005.
Industry is granted a maximum period o f five years for implementing its final proposal for a risk 
reduction strategy. In cases where voluntary measures are insufficient or impracticable, the 
strategy specifies that Government wiU consider alternative measures at a national or European 
level.
The Environmental Agency for England and Wales published a complementary strategy^  for 
assessing and monitoring chemicals in the environment (EA, 2003).
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The UK strategy states that in some cases hazard criteria are sufficient ‘to move immediately to 
consideration of risk reduction strategies’ (p-15). Given that this statement implies avoiding risk 
assessment or further gathering o f data (step 2), a brief review o f Stakeholder Forum meeting 
reports finds no evidence for this approach.
Criteria for selecting chemicals o f concern for priority review include the intrinsic properties of 
persistence and bioaccumulation. However, the UK strategy notes that persistence and 
bioaccumulation are not infallible indicators o f hazard. The UK supports this position via 
reference to naturally persistent and bioaccumulative chemicals, such as ^ vitamins and minerals 
tliat are ‘vital for life’. Overall, the UK  policy advocates a risk-benefit approach to chemical 
regulation. The UK  chemical strategy places considerable emphasis on the important function 
chemicals serve in modern society.
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Germany
Germany does not have an official chemicals policy, nor is a chemicals policy available from any 
of the hlinistries. The only publicly available document specifically relating to national chemicals 
policy is a report on the ^ p r o d u c e d  by
the Federal Environment Agency (UBA) (Ahlers et al., 2000). The UBA report does not appear to 
receive strong support from the ministries as it fails to appear on the Alinistry for the 
Environment’s website, although an interviewee stated that the UBA has to receive permission 
prior to any official publication. It is not unusual for the Ministry- for Environment and the UBA 
to form separate environmental policy (Pehle, 1997:177). Neither is it uncommon for the UBA 
staff to publicly criticise the concepts put forward by the ministry (Pehle, 1997:177).
The UBA publication establishes five targets for chemical management (Ahlers et al, 2000). In 
summary (Ahlers et al, 2000:8):
■ Avoid the discharge o f persistent and bioaccumulating, or persistent and highly mobile, 
xenobiotics into the environment, as well as chemicals whose metabolites exhibit these 
properties.
■ Avoid the discharge o f carcinogenic, mutagenic or reproduction toxic chemicals, as weU as 
chemicals whose metabolites exhibit these properties.
■ Control the anthropogenic release o f naturally occurring persistent and bioaccumulating, or 
persistent and highly mobile, carcinogenic, mutagenic or reproduction toxic chemicals into 
the environment so that there is not an increase in geogenic or biogenic background 
concentration.
■ Reduce to as low as technically possible the release o f other (eco-)toxic chemicals (including 
namrally occuring substances) which do not fall into the above categories, as well as 
chemicals whose metabolites exhibit these properties.
■ Avoid an increase of chemical discharges into the environment regardless o f the effects 
known so far and other intrinsic properties, where high distribution and /o r low 
exchangeability makes recovery practically impossible.
The first two targets correspond to controlling pollution at source, in other words through 
pollution prevention. The third target recognises that all chemical emissions resulting from 
human activities should be considered, even if the chemicals exist in the namral environment (i.e. 
not man-made chemicals, but can be produced as the result o f human activities). In the case o f 
the final two targets, the UBA suggest an authorisation procedure for ‘unavoidable procedures’ 
which should not be based on risk assessment o f P E C /P N E C  ratios (p. 13). Essentially, the 
Authorisation corresponds to the system proposed under REACH, but requires significantly less 
testing requirements.
A particular basis o f the targets relates to the fact that existing EU risk assessment procedures do 
not consider the persistence and accumulation o f chemicals in the marine environment (p.13). To 
control these potential risks, the UBA identifies the need to adopt a comprehensive strategy for 
the protection o f the marine environment. In addition to action specifically aimed at protecting 
the marine environment and establishin an suthorisation procedure, the UBA proposes a 
combination o f the following measures (pp.37-38):
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■ Extending the substitution principle under the German Hazardous Substances Ordinance 
(i.e. the EC Chemical Agents Directive) to cover environmental risks.
■ Performing substance flow analysis o f important economic sectors to provide users and 
consumers with information necessary to develop less polluting and more resource efficient 
product and processes.
■ Updating the criteria for eco-labelling with a comprehensive and uniform framework.
■ Integrating environmental requirements on chemicals in product standards (e.g. building 
products).
■ Extending labelling requirements to include declaring certain chemical ingredient in articles.
The above measures make maximum use o f existing EU legislative frameworks. Performing 
substance flow analysis essentially supplements current use o f risk assessment and life-cycle 
assessments. Although aspects o f substance flow analysis feamre in risk assessments, it is not 
specifically required under any existing framework o f EU legislation, including the future 
implementation o f REACH. The UBA proposal for its application also seeks to extend its 
application from regulators to companies and consumers. Implementing this measure appears to 
necessitate a reconfiguration o f an existing framework or the development o f a new one.
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Appendix 4.2 - Organisational Analysis
Approaches to regulatory decision-making may be broadly characterised according to; (1) 
Authority and Expertise o f the Actors; (2) E xtent o f  Political Influence in Sceintific 
Decision-Making; (3) Executive A utonom y o f  Actors in Decision-Making; (4) 
Collectivity o f  Decision-Making (following Zubek, 2005 & 2002 and Renn, 2001). The 
descriptions o f the national approaches in Chapter 4 are sufficient to create an overview 
o f the results that could be drawn from  applying this framework o f  analysis. The 
conclusions o f the research findings overlap w ith the aspects o f decision-making covered 
by the four categories, specifically:
■ French regulatory administrations are centralised bu t inter-rninisterial with 
authoritarian decisions on policy and regulatory measures made by an elite few. It 
combines adrninistrative concerns with a sharing o f resources between state 
regulatory administrations and actors, bu t the elite ultimately control the inclusion o f 
actors in decision-making.
■ Germany presents a clear division betw een pohtical and adrninistrative (scientific) 
processes. Collective decision-making on risk m anagem ent im plem entation occurs 
through speciahst committees where resources o f  actors supplem ent the technical 
skills o f the regulatory adrninistrations. Stakeholders w ithout available resources or 
expertise are excluded by default.
■ The U K  has access to resources and expertise bu t is highly bureaucratic in its 
approach to  pohcy development and implementation. D oors are provided to fachitate 
coUective decision-making bu t power ultimately resides with a few pohticians.
■ Swedish chemical regulation revolves around an autonom ous and individuahstic 
Kem I. Consequently, Kem I has centrahsed and speciahst resources in term s o f  staff 
and scientific expertise but rehes on the knowledge o f other actors for the actual 
implem entation o f  decisions. Although K em I has executive powers, pohcy goals are 
directly estabhshed through coUective pohtical party influences that prioritise the 
regulatory activities o f  ah administrations in an unco-ordinated manner.
A nother m ethod for describing organisations combines the types o f  tools and processes 
used to support decision-making (Quinn & Rohrbaugh, 1983). To enable this m ore 
management-orientated approach to organisational analysis, decision-making is described 
in terms o f  its flexibUity to incorporate other actors (i.e. degree o f  authority and 
coUectivity). As the degree o f actor participation is in itself dependent on the type o f  
information (data) provided by an actor and the focus o f  pohcy goals determines the 
accessibihty o f  decision-making to the actors, a multi-dimensional m odel can be
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represented on a two-dimensional p lo t where each country occupies one o f  four 
quadrants shown in Figure 1 below. After the figure. Table 1 presents a comparison o f 
the research findings from  Chapter 4 with this alternative analytical framework.
UK  - Consensual Flexibility
Supportability 
o f  Dprisirfp
Participatory
P rocess
Internal
Focus
Data-Based^*** 
Process **
D  - Empirical
Accountability 
o f  D ec is io n
F - Political
* Adaptable 
/  P rocess
. Legitimacy of 
D ec is io n
External
Focus
Efficiency of 
D ec is io n
Goal Centred 
Process
Control
S - Rational
Figure 1 Multi-dimensional model for organisational analysis showing positions of
France, Germany, Sweden and the UK (after Quinn & Rohrbaugh, 1983)
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Appendix 4 .3  - Trust, Media & Actors: Swedish Chemical W ars
Sweden is a veteran o f  chemical wars. While the interviews did not yield evidence o f 
hardline campaigning by Swedish N G O s, the distribution o f T-shirts by the Swedish 
N ature Conservation Society during Brussel debates on penta-BD E stating T am a 
Guinea Pig for the Chemical industry; Ban Brom inated Flame Retardants’ suggests a ‘no 
holds barred’ approach to challenging the industry. Swedish industry association 
interviewees recalled with chagrin that a landm ark offensive for campaigning against the 
chemical industry dates to the physical destruction o f a chemical factory. A round the 
same time as the publication o f the Swedish translation o f  Silent Sprint va. 1963 (KronseU, 
1997;43), the governm ent decided to physically explode a chemical site that had been 
producing A gent Orange. Responding to media attention that Agent Orange produced in 
some countries was contam inated with P O P  substances even m ore dangerous than the 
active chemical itself, ignoring the fact that the site was no t responsible for producing 
any such contam inated product, and ^respective o f  environmentally ‘friendly’ m ethods 
o f  disassembling the plant, media attention overrode any political rationality. The 
destruction o f  the plant aired on Swedish National Television.
The Swedish industry interviewees also described that the media will present news o f 
chemical risks based on limited facts. For instance, a family living near a chemical facility 
featured in the news as being exposed to a chemical that was causing uncom fortable skin 
rashes. It later emerged that the family was suffering from  scabies, but this was deemed 
too embarrassing to  the family to report in any future media coverage. In 2002, studies 
indicated that a significant percentage o f  the Swedish population is frequently exposed to 
acrylamide in food (see BaUantine, 2003:20-21). In  order to limit public panic the 
Swedish N ational Food Administration (SLV) held a press conference. O ne hundred and 
fifty journalists and the National Television subsequently covered the press conference. 
Unsurprisingly, a public scare ensued (BaUantine, 2003:21). The public response to 
Sweden’s phase-out o f  mercury provides another example o f poor risk communication. 
O ne Swedish regulator reported that K em l’s renow ned stringent regulatory requirements 
on the use o f  mercury resulted in public rum ors cicculating in the mass media and 
subsequent outrage that dead bodies may be exhum ed to rem ove mercury fillings in teeth 
(KemI, 2004)1
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Appendix 5.1 - Regulatory Options 
EU Authorisations
Scope
■ The Authorisation process should be primarily used to enact immediate bans as necessary to 
stabilise or reduce current concentrations o f specific substances in environmental media across 
Member States.
■ Authorisation should regulate multiple sources o f environmental emissions from 
manufacturing or products.
■ For industrial processes, the Authorisation process should be limited to instances when the 
reporting o f monitoring data from point source emissions with a high potential for causing 
transboundary pollution cannot demonstrate ‘adequate control’ — see Definitions in Appendix 
1.1.
Procedure
1.The Annex XV dossier should contain data that characterises the exposed ecosystems and /o r 
populations with monitoring data indicative o f current exposure levels.
2. Evidence should be provided demonstrating that current levels o f exposure to the environment 
and /o r human health are increasing.
3. If environmental concentrations result from point sources o f transboundary pollution, a 
programme o f environmental monitoring corresponding to set emission level values should be 
proposed to control the point source emission.
4. If environmental concentrations result from product use or disposal, data should be provided 
indicating that production or use levels are anticipated in the near future.
5. Once submitted, the Annex XV dossier should be compared to other proposals for substance 
inclusion in the Authorisation process. I f  a substance is consequently identified as being o f 
comparatively very low priority, other regulatory options should be proposed and the Annex 
XV dossier revised accordingly.
EJfectiveness As the subsequent issuing authorisations will depend on the provision o f data to
demonstrate that a substance use is adequately controlled. Authorisation under 
REACH can be considered as effective. For substances that may not meet the 
adequate control criteria — i.e. VPVB, PBT, non-threshold CMRs or endocrine 
disruptors— but serve critical purposes to manufacturing or product use that 
might enable them to be authorised, effectiveness o f stringent regulatory control 
would need to be demonstrated based on monitoring schemes.
Practicality The practicality o f inclusion o f a substance under the Authorisation process will
be subject to the results o f a socio-economic analysis.
Monitorability Products not intended for consumer use should be clearly marked (e.g. ‘for
professional use only’). I f  the Authorisation includes products for consumer or 
professional use, reference to product test methods and at least one supplier 
source of pure material for product testing should be provided unless the ban is 
set at detection limit values.
SE .4  Socio-economic analysis would follow the REACH Annex XVI procedure.
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M ember State Permitting
Scope
■ Member State ‘permitting’ refers to existing or anticipated Authorisation, approval, certification 
or licensing schemes.
■ Measures implemented through national permitting schemes could include occupational 
exposures for industrial and /o r professional uses. In particular. Member States should always 
have the option o f operating national permitting schemes when tliis is deemed necessary to 
achieve levels o f protection for occupational exposures in industrial settings (following Article 
138 o f the EC Treaty).
" Annex XV dossiers should account for existing permitting schemes operated by Member 
States. Otherwise, variations in existing national legislation could delay reaching consensus on 
the need for EU action and even act against the subsidiarity principle. The permitting process 
would be particularly relevant when evidence of the risk criterion for ‘National Dimension’ is 
fulfilled (see Step la).
■ Permitting schemes would include product licensing schemes notified under Directive 98/34, 
for example processes and products authorised for water treatment processes (DWI, 2003).
Procedure
1.The Annex XV dossier should detail the relevant existing national permitting schemes.
2. The Annex XV dossier should provide evidence that the ‘National Dimension’ risk criterion in 
Step 1 applies. Equally, Member States should provide this evidence when reviewing the 
dossier.
3. Consideration should be given to the necessit}- for harmonisation o f the identified national 
permitting schemes by the relevant D Gs o f the European Commission.
Effectiveness Operation o f Member State permitting schemes is primarily dependent on
national implementation, especially if legislation based on Articles 138 or 175 of 
tlae EC Treaty. National permitting may be supplemented by a proposed target - 
setting mechanism in order to ensure overall risk reduction (see Target-setting). 
Any transboundary pollution resulting from the operation o f  a national 
permitting scheme would need to be challenged or justified through other EU 
regulatory or legislative processes.
Practicality Permitting schemes relating to technical standards must be notified to, and
approved by, the European Commission under Directive 98/34. Co-ordinating 
this process with decision-making under REACH is therefore not expected to 
be administratively burdensome to either Member States or the Commission.
Monitorability Monitoring national permitting schemes would not be considered under
REACH.
S E A  Socio-economic considerations for measures aimed at achieving occupational or
environmental protection set under legislative frameworks based on Articles 138 
or 175 o f the EC Treaty would be outside the scope o f REACH. For standards 
under Directive 98/34 proportionalit)- must already be demonstrated by the 
Member State through the notification procedure.
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Restrictions on Industrial Uses
Scope
■ Restrictions on industrial uses should apply to control point source emissions resulting in 
transboundary pollution that have been demonstrated to be a major contribution to the cause 
of reported negative impacts to human health or the environment.
■ For operabilit}-, if the location o f point sources exceeds several Member States or if several 
Member States or countries outside the EU are experiencing effects o f the pollution, the 
emissions should be controlled through the Authorisation process.
■ Although establishing the necessary controls for point source emissions should only occur at 
national levels, tlie results o f these activities should be reported to decision-making under 
REACH.
Procedure
1. The point sources should be detailed in terms o f specific locations.
2. Any Member State(s) experiencing the results o f the transboundar}- pollution would be 
responsible for preparing the risk characterisation section o f the Annex XV dossier (unless 
located outside the EU).
3. Member State(s) from which the point source emission(s) emanate should propose monitoring 
and reporting programmes tliat demonstrate adequate risk reduction.
4. It compliance cannot be demonstrated, within a certain time period, then the relevant use(s) 
should be subject to the Authorisation procedure.
Ejfec/iveness The process would contain a mechanism to ensure monitoring and reporting 
duties.
Practicality Monitoring and reporting that would be established by the relevant (polluting)
Member State(s) could include data from the facility an d /o r environmental 
monitoring data from the relevant regulatory authorities.
Monitorability The Member State(s) experiencing the impact o f the pollution should have the 
option o f submitting its own monitoring data, including epidemiological data, to 
verify that the risks are being adequately controlled at source.
SPL4 Socio-economic analysis would foUow the procedure detailed in REACH Annex
XVI which could then serve as the basis for deciding on the emission limit 
values and frequency o f reviewing reported monitoring data.
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R estrictions on Professional and Consumer Uses
Scope
Restrictions on the marketing and use o f substances for professional and consumer uses would
follow the set o f recommendations in Table 5.4, Section 5.3.1, pagel49.
Procedure
1. Restrictions would follow the general format and strucmre o f the recommendations.
2. During socio-economic analysis o f the restriction, companies would be able to provide 
evidence o f use of personal protective equipment (PPE), existing licensing or training schemes, 
or product take-back activities. Any exceptions would be subject to a review of the potential 
trade barriers caused by enacting regulatory requirements that depend on such schemes.
Practicality
Most Restrictions would involve bans on substance uses. Several possible 
Restrictions could include requirements for provision o f correct PPE which 
would reduce any chance o f incorrect PPE usage. Safety measures necessary for 
following the restrictions would need to be detailed or referenced in Safety Data 
Sheets providing a method for communicating regulatory obligations. Being 
preventive measures, the effectiveness o f any licensing, certification, or take- 
back schemes would however depend on compliance and correct product use.
Recommendations would be communicated to companies prior to Registration and 
provide a general format for companies submitting substance Registration 
dossiers for professional and consumer uses as well as apply as a general rule for 
safe use o f preparations. This can be expected to facilitate the prioritisation o f 
compliance activities by both companies and regulators at an early stage o f 
REACH.
As with Authorisation, products not intended for consumer use should be 
clearly marked (e.g. Tor professional use only’). I f  the Restriction includes 
products for consumer or professional use, reference to product test methods 
and at least one supplier source o f pure material for product testing should be 
provided unless the ban is set at detection limit values.
Socio-economic analysis would follow the procedure detailed in REACH Annex 
XVI and must include an assessment of potential trade barriers that could be 
caused by enacting any restrictions that depend on licensing, certification or 
take-back schemes.
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Targets
Scope
■ Target-setting would apply when diere are many sources for exposure to a single substance or 
chemical grouping and a corresponding high number o f potential uses.
■ Although targets would be implemented using legislation outside REACH, decisions on 
whether to set targets would affect decisions on Restrictions & Authorisations. (Note that 
Restrictions can be applied in combination with target-setting)
■ Target-setting could avoid delays in decision-making resulting from the need to (i) gather furdier 
data necessary to resolve different interpretations of risk assessment data, or (ii) conduct 
detailed socio-economic analyses of risk reduction measures.
Procedure
1. Target-setting and subsequent reporting should reflect national differences in production, use, 
and environmental conditions, as well as alternative regulator}- measures and policy instruments 
that can be implemented to achieve risk reduction.
2. Targets would be based on use-specific volumes as a proxy for human and environmental 
exposures, occupational health statistics, industry performance indicators, emission registers or 
other benchmarking schemes.
3. Publishing substances subject to targets on the REACH-IT website could prom ote the 
communication and co-ordination o f a wide set o f risk management and policy measures 
within industry subgroups or N G O s at both national and EU levels.
{[[fectiveness Achieving overall risk reduction would be left to the devices o f the Member
States who would retain the ability to enact measures beyond EU target by using 
different regulatory tools, including taxes & voluntary initiatives. Targets would 
establish minimal levels o f  risk reduction.
Practicality The practicality and acceptability o f implementing measures to achieve targets
depends on the regulatory administrative structure and industrial landscape o f a 
country.
Monitorahility Reporting o f performance towards targets must reflect different regulatory tools
which could facilitate reporting under other existing EU legislative frameworks.
3’H /l Socio-economic analysis would only be conducted at the national level for
selecting cost-effective strategies to meet targets, allowing Member States to 
decide on the level o f data necessary to set or justify any decision.
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Appendix 6.1 - Chemical Acronyms
AA acrylic acid
AP tris(aziridinyl) phosphinoxide
BA benzene, Cio-13-alkyl derivatives
BAA volatile esters of bromoacetic acids
BBP butylbenzyl phthalate
deca-BDE decabromodiphenyl ether
octa-BDE octabromodiphenyl ether
penta-BDE pentabromodiphenyl ether
4CC 4-chloro-o-cresol
DBP dibutyl phthalate
DBPP tris(2,3-dibromopropyl) phosphate
DCB dichlorobenzene
DCM dichloromethane
DDAC dimethyldioctadecylammonium chloride
DEGBE 2-(2-butoxyethoxy) ethanol
DEGME 2-(2-methoxyethoxy) ethanol
DEHP di(2-ethylhexyl) phthalate
DIDP di-iso-decyl phthalate
DINP di-iso-nonyl phthalate
DNOP di-n-octyl phthalate
DMS dimethyl sulphate
EAA ethyl acetoacetate
HP hydrogen fluoride
H 202 hydrogen peroxide
MAA methacrylic acid
MCCPs medium chained chlorinated paraffins Ci4-i6-alkyl derivatives
MMA methyl methacrylate
MTBE methyl tert-hutf. ether
NP nonylphenol
NPE nonylphenol ethoxylate
PBB polybromobiphenyls
PBT persistent, bioaccumulative and toxic
PEGS perfluorooctane sulphonate
SCCPs short chained chlorinated paraffins Cio-13-alkyl derivatives
TCB trichlorob enz ene
TCE trichloroethylene
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